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EXECUTIVE SUMMARY
•

The WMO GCOS/WIGOS Caribbean Workshop on Observations of Climate and
Meteorology in association with the UNFCCC was held in Belize City, Belize on
10-12 July 2019.

•

Participants included representatives from the NMHS of Barbados, Belize, British
Caribbean Territories (Cayman Islands), Costa Rica, Dominica, El Salvador, Haiti,
Jamaica, Trinidad & Tobago and the UK. The UNFCCC, WIGOS and GCOS also
participated.

•

The workshop concluded that:
o

The value of basic observation systems for both weather and climate cannot be
over-emphasized - terrestrial and radiosonde observations (e.g. WIGOS/GBON)
are an important part of the GCOS Implementation Plan. Putting the data into
international systems leads to increased accuracy of weather and climate models
which, in turn, leads to improved forecasting and climate services

o

Sustainability of observations, following the GCOS monitoring principles, is
required to support climate monitoring and climate-change decision making. The
most important need is to support unbroken long-term data acquisition not new
systems. Maintaining, strengthening, upgrading, and improving existing systems
is needed (e.g. supplying spare parts): mostly these are issues that are relatively
low cost.

o

It is clear, not just form this workshop but also the GCOS/WIGOS workshops in
the S. Pacific and E. Africa, that project funding from international donors does
NOT work for sustainable, systematic observation of the climate. Piecemeal
funding has caused a range of issues for effective operation and has not
established sustainable long-term operation (chapter 5).

o

There is a need for an alternative model of funding, one good example in the
Caribbean is the long-term funding of radiosonde operation by the US.

o

While WIGOS is developing GBON to meet the global monitoring needs for climate
and weather it is clear that regional mechanisms are needed to support the
regional development of WIGOS & GBON and to monitor its performance. In the
Caribbean region the regional WIGOS Centre will need to be setup, with
appropriate funding, to also support GBON site identification, data entry,
calibration, training, procurement and information technology (section 5.2).

o

Much of the required data for weather and climate models is measured but not
transmitted or, when transmitted, does not reach its destination. The workshop
identified a number of simple actions that, when implemented, will lead to data
reporting over much of the region to meet the proposed GBON requirements
(sections 6.1, 6.2 and 6.3).
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1.

INTRODUCTION

Fundamentally, numerical weather prediction (NWP) and climate modelling and prediction are
global enterprises. Predicting weather over timescales longer than a few days requires
knowledge of the entire global weather. Global NWP centres take in observations from around
the world and produce forecasts and predictions that are used by national and regional centres
as boundary conditions to their own forecasts and predications. Weather forecasting, reanalysis
and climate models are closely linked and require similar observations and information globally
to support local policy making and decision making. Global data output from these NWP models
and reanalyses can be downscaled to local conditions and provide the boundary conditions for
local models. The quality and accuracy of national forecasts and predictions depends on this
supply of global information. Thus, data exchange is vital: national observations are sent to
global modelling centres (NWP, reanalysis and climate modelling) and in return, detailed
forecasts and predictions are provided.
Currently, the basic requirements for modern, global, NWP and reanalysis centres are not being
met in many parts of the world. In response to this, WMO, through its Integrated Global
Observing System (WIGOS) framework, has proposed the Global Basic Observing Network
(GBON) with the minimum reporting requirements for modern global NWP and reanalysis
centres: a spatial separation of 500km and hourly reporting for surface stations and 12-hourly
for upper air observations. This builds on the outcome of the GCOS/WIGOS regional workshop
held in Fiji in 2017 for Pacific Islands states and will support weather and climate services.
Climate Observations are also a key input into the UNFCCC and its Paris Agreement that aims
to be built on the best available science. From its inception in 1992, systematic observations and
GCOS have been an important contributor to the UNFCCC.
This workshop considered why the data received by the global modelling centres is not adequate
in the Caribbean region for weather and climate purposes (see Figure 4). Issues were identified
ranging from supporting the sustained operation of equipment, communications, and problems
with the transmission of data internationally. The workshop considered these issues and
developed a set of key messages (Box 1) and a series of more specific recommendations to the
NMHS themselves, to WMO and to International Donors (chapter 6).
This report is based on presentations, discussions and agreed conclusions from the workshop:
•

Chapter 2 summarizes the use of observations by the UNFCCC

•

Chapter 3 discusses GBON

•

Chapter 4 presents the status of the countries present at the workshop

•

Chapter 5 summarises the outcomes of the discussions

•

Chapter 6 presents the agreed recommendations.
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Box 1. Key messages from Workshop
OBSERVATION
•

•

The value of basic observation systems cannot be over-emphasized - Terrestrial
and radiosonde observations (e.g. WIGOS/GBON) are an important part of the
GCOS Implementation Plan. Putting the data into international systems leads to
increased accuracy of weather and climate models which, in turn, leads to
improved forecasting and climate services
Sustainability of observations, following the GCOS monitoring principles, is
required to support climate monitoring and climate-change decision making. The
most important need is to support unbroken long-term data acquisition not new
systems.
Maintaining, strengthening, upgrading, and improving existing
systems is needed (e.g. supplying spare parts): Mostly issues that are relatively
low cost.

TRAINING
•
•

Needed for staff to interpret the meteorological information to provide climate
services, e.g. on agriculture, extreme events. Training is also needed to support
the underlying observations especially covering GBON and associated IT.
Year-long fellowships have been successful and should be supported and
encouraged.

WIGOS
•

WIGOS is developing GBON to meet the global monitoring needs for climate and
weather. Regional WIGOS centres are needed to support the regional
development of WIGOS & GBON. In the Caribbean region the regional WIGOS
Centre will need to be setup, with appropriate funding, to support GBON site
identification, data entry, calibration, training, procurement, IT etc.

FUNDING
•

•
•

From all 3 GCOS regional workshops (S. Pacific, E. Africa and Caribbean) it is
clear that project funding from international donors does NOT work for
sustainable, systematic observation of the climate. Piecemeal funding has caused
a range of issues for effective operation and has not established sustainable longterm operation.
There is a need for an alternative model of funding, one good example in the
Caribbean is the long-term funding of radiosonde operation by the US.
Observations for any region in the World supports national weather and climate
predictions for all countries. Funding should reflect this global benefit.
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2.

EARTH OBSERVATIONS IN SUPPORT OF THE UNFCCC AND ITS
PARIS AGREEMENT

Systematic observations have been part of the UNFCCC since it was established in 1992. It is
included in Article 4, Commitments and Article 5, Research and Systematic Observations.
The Paris agreement agreed (Article 2), based on the best available science, to:
•
•
•

Hold increase in global average temperature to well below 2 degrees C while pursuing
efforts to limit to 1.5 degrees C
Increase adaptation and foster resilience and low GHG development without threatening
food production
Make finance flows consistent with path towards low GHG and climate resilient
development

Earth Observations provide vital information on Essential Climate Variables (ECV), climate
indicators and determining climate change impacts, vulnerability and risks.

Figure 1. Observations, Research and Assessments all feed into policy development that, in turn, guides
the observations, research and assessments needed. While GCOS provides the requirements for climate
observations the observations are made by organisations such as the National Meteorological and
Hydrological Services coordinated through WMO and, the Global Ocean Observing System (GOOS)
coordinated by the Intergovernmental Oceanographic Commission of UNESCO. (SOURCE UNFCCC)
Action
Mitigation (Art.4 and 5)
Adaptation (Art.7)…
Loss & Damage/EWS (Art.8)
Technology (Art.10), Finance
Capacity building (Art.11)

(Art.9),

NDCs

Enhanced
transparency
framework

2020, 2025, 2030…
Adaptation
communication

(Art 13)

2024
(+every 2 years)
(LDCs & SIDS)

Long-term low-GHG
emission strategy

Global Stocktake
(Art 14)

2023, 2028, 2033…

Figure 2. The ambition cycle under the Paris Agreement. Action (on mitigation, adaptation, loss and
damage, technology transfer, finance and capacity building) is reported via the Enhanced Transparency
Framework and considered at the Global Stocktake. This shall lead to enhanced actions to address climate
change through more ambitious Nationally Determined Contributions (NDCs). This cycle repeats every 5
years. Least developed countries (LDCs) and small island developing states (SIDS) may provide their
reports (SOURCE UNFCCC)
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The UNFCCC Subsidiary Body for Scientific and Technological Advice (SBSTA) at its 45th session
in 2016 (report para 39) noted the need for regional workshops, as identified by the GCOS 2016
implementation plan. In 2017 the SBSTA … Encouraged Parties and relevant organizations to
take advantage of support available via the operating entities of the Financial Mechanism as well
as other relevant organizations and channels, as appropriate, to support the GCOS regional
workshops and projects identified in the resulting implementation plans. The regional workshops
are vital for identifying Earth observation opportunities to respond to the GCOS implementation
plan to support action under Paris Agreement, including through building regional synergies,
linking to NAPs, and identifying needs, relevant projects and possible funding opportunities.
The UNFCCC has identified the importance of systematic observations, not just to measure
progress towards the temperature goal but also for adaptation, loss and damage and mitigation.
In the annex to decision 18/CMA.1 in regard to monitoring and evaluation of adaptation actions
and processes, para. 113 (c), the Conference of the Parties serving as the meeting of the Parties
to the Paris Agreement (CMA) requested each Party to provide, inter alia, an assessment of, and
indicators for, how adaptation is leading to increased resilience and reduced impacts; when
adaptation is not sufficient to avert impacts; and how effective implemented adaptation
measures are. Observations provide a baseline for adaptation to monitor change and assess
both national and global progress.
Observations are also important to avert, minimize and address loss and damage associated
with the adverse effects of climate change (e.g., WMO categorization of extreme events). An
open question is how to aggregate this information for the Global Stocktake.
Observations can assist countries reduce uncertainties and provide accurate greenhouse gas
inventories (Paris Agreement 13.7) and develop long-term low greenhouse gas emission
development strategies (Paris Agreement 4.19)
Systematic observations can support the Global stocktake through an assessment of progress
towards the long-term goals; provision of information on GHG concentrations, global warming,
vital signs / climate indicators and ecosystems; ensuring consistency in base lines /
methodologies and can help with decoupling positive action on limiting global warming at 1.5°C
from potential negative outcomes on some other SDGs.
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3.

GBON: MEETING REPORTING NEEDS

Global NWP is a foundational capability for all weather prediction and most climate monitoring
activities. Generally, any lack of observations over one area of the globe will limit our ability to
understand and predict weather and climate patterns everywhere else: weather prediction
beyond the 5 to 7-day range essentially requires observations from the whole world. Global
Numerical Weather Prediction depends on availability of a global coverage of observations.
Climate services and adaptation depend on data from reanalysis and climate models that are
very closely linked to global NWP models: improvements to global NWP will be reflected in
improvements to reanalysis and climate models. NMHS use the outputs from global NWP and
reanalysis as boundary conditions and inputs to their short- and long-term models, predications
and risk assessments.
Thus, improving the supply of national observations to global NWP centres is fundamental to
improving national climate services and adaptation.
The pilot of the WIGOS Data Quality Monitoring System (WDQMS) shows continuing poor
availability of surface-based observational data over many areas of the global domain (see Figure
4). This is echoed by reports on the performance of the GCOS Surface Network (GSN) and the
GCOS Upper Air Network (GUAN) which show the worst, and declining, performance in Africa
(see Figure 5 and Figure 6). This limits the ability of all NMHS and other national agencies to
provide weather and climate services.

•
•

normal (>=
80%)
availability
issues
(>=30%)

Figure 3. WIGOS monitoring pilot project - surface pressure (April 2019), numbers of reports v number
expected. Stations that are reporting satisfactorily are indicated in green, purple indicates >100% which
may imply a metadata issue, orange and red are not reporting as needed by Global NWP while black
indicates silent stations. Africa is a region with very poor reporting.
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Figure 4. Percentage of GCOS Surface Network Stations fully compliant by WMO region. Region I is Africa.

% GCOS Upper Air Network Stations (GUAN) fully meeting GCOS
Requirements.
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Figure 5. Percentage of GCOS Upper-Air Network Stations fully compliant by WMO region. Region I is
Africa.

In order to ensure that observational requirements for Global NWP and climate reanalysis are
met more effectively, WMO is proposing a new approach: a basic surface-based observing
network that is essential to support these applications and is defined at the global level. This
network is the Global Basic Observing Network, or GBON. These proposals were presented at
the 18th World Meteorological Congress in 2019 where GBON was approved.
The GBON will be a subset of the surface-based component of WIGOS, which in combination
with the space-based components and other surface-based observing systems of WIGOS, will
contribute to meeting the requirements of Global NWP, including reanalysis in support of climate
monitoring.
The specifications and requirements for GBON are given in Table 1. These follow the conclusions
of the joint GCOS-WIGOS regional workshop held in Fiji in 2017 for Pacific Islands states. While
this plan uses these requirements as a target, it is not sufficient to have and operate observing
stations: the data must be exchanged internationally.
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Table 1. Proposed specifications of GBON
Type of
Station

Parameters measured

Required commitment by WMO Members

(manual or
AWS)

Surface pressure;
near-surface air
temperature;
humidity; wind;
precipitation;
snow.4

SHALL1 implement - 500 km, hourly3;
SHOULD2 implement - 100 km, hourly

Surface ocean

Surface pressure;
sea surface temperature.

SHOULD implement - 500 km, hourly, or better

Temperature;
Humidity;
wind profile.

SHALL implement
radiosonde - 500 km, 12-hourly
vertical resolution - 100 m or better
top - 30 hPa or better
SHOULD implement complementary observing
systems
radiosonde, aircraft, profiler
up to density of 50 km, hourly
radiosonde to 10 hPa, 1000 km, 24-hourly
aircraft - ascent/descent, vertical res - 300 m or
better;
aircraft - flight level, horizontal res - 100 km or
better
SHOULD implement
radiosonde, 500km, 12-hourly
aircraft - flight level - 100 km or better

Surface – Land

(buoys, ships)
Upper air –
land
(radiosonde,
profiler,
aircraft)

Upper air –
ocean
(radiosonde,
aircraft)

Notes:
1

“SHALL” requirements are mandatory

2

“SHOULD” requirements are optional – recommended but not required.

recognizing that manual observations are taken less often, the requirement for hourly observations is
waived for manual stations and is replaced by “as frequently as possible, up to hourly”
3

Additionally, for all GBON platforms listed above, Members SHALL disseminate what is observed (and
available for dissemination) up to a resolution of 15 km horizontally and hourly temporally (the current
goal requirements for Global NWP).
4 observations of snow depth shall include observations of no snow; observing cycle for snow depth may
be daily

These requirements are for maximum spacing of a station (surface and upper air) every
500 km – i.e. for an area of 250,000 km2. Figure 6 shows the Caribbean regional coverage which
meets these requirements in most places. The network is supported by the US and provides
good coverage in the Caribbean, an area subject to tropical cyclones. Maintaining operational,
affordable, observations in areas far from land remains will require further research and
development.
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Figure 6. Upper air observing sites in the Caribbean region, according to the WIGOS Data Quality
Monitoring System. The circles have a radius of 500 kms, indicating the minimum spacing according to
GBON. Sites in Green are reporting, yellow indicates missing variables and black is not reporting in the
period August 2019. The red sites were identified during the workshop, but their data is not being
successfully received by the global monitoring centres. Overall the coverage over the region meets the
GBON requirements with only one gap over the ocean.
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4.

CURRENT SITUATION

This chapter summarises presentations made by each country participant. It should be noted
that the upper air measurements made by many of the countries are supported by the USA, and
this support leads to their sustainable, long-term operation.

Barbados
Barbados is located in the Easter Caribbean. It is 430 km2 with a population of 285,719. Most of
the rainfall occurs between June and November. Main features that affect weather in Barbados
are tropical waves, tropical cyclones, tropical upper tropospheric trough lows, ITCZ, localized
convection and low-level troughs. The Barbados Metrological Office provides aeronautical
meteorological services, climate information and public information and provides services mainly
for aviation, agriculture and infrastructure. and uses primarily the GFS model supplemented by
a locally created WRF model.
It operates one radiosonde station and seven AWS stations. It is planes to increase the number
of AWS to 10 by the end of 2019. Observations are scheduled and transmitted every 10 minutes.
There is a radar, but this is not currently operational. Currently there are four stations in OSCAR,
none of them exchanging internationally. It appears that this data may be transmitted but not
received: investigations are underway to determine the problem.

Figure 7. Meteorological Stations in Barbados

While WIGOS has not been formally approved by the Barbados Meteorological Office, a WIGOS
focal point has been nominated. A staff member has been trained in OSCAR/Surface. However,
the information in OSCAR has not been updated and there is National WIGOS plan.
The main climate concerns are sea-level rise, salt-water intrusion into aquifers and coral
bleaching. There is no National Adaptation Plan. There not enough adequate temperature
spanning more that 30 years to determine trends, with only long records form the stations at
the airports. The temperature records at Grantley Adams International Airport date back to 1963
and 1942 for rainfall. Other datasets such as sea-level rise and ocean acidity would also be useful
to some stakeholders.

Belize
Belize is a central American country of 22,970 km2 with a population of 375,000. The climate is
sub-tropical with a wet season from June to November. The main climate and weather risks are
hurricanes, rainfall and droughts. With a staff of 25 the national meteorological service of Belize
operates 15 manual and 35 automatic stations. It uses externally provided NWP (GFS, NAM and
WRF), satellite data and reanalysis as model guidance. The main office at the international
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airport has operated since 1966 as a surface station and has operated an upper air station since
1978 and a weather radar form 1974-2001 and since 2008.
In principle data from four stations should be exchanged internationally but, in practice,
exchange is limited by lack of access to communication and by lack of BUFR encoding
capabilities. The most important measurements are rainfall, temperature, wind-speed and
atmospheric pressure. Belizean national priority application areas include aviation, agriculture,
hydrology, health and coastal infrastructure. The most useful datasets for climate are
temperature, precipitation sea-level and ocean temperature.

Figure 8. Meteorological Monitoring in Belize, left manual stations, centre rainfall stations and right
automatic stations

A national observing strategy with a National WIGOS Plan has been adopted with WIGOS and
OSCAR focal points nominated. A WIGOS governance mechanism and partnerships are in place.
The OSCAR/Surface is being populated for those stations that exchange data internationally.
While there is some national adaptation planning a National Adaptation Plan has not been
submitted to the UNFCCC.
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Cayman Islands

Figure 9. The Cayman Islands. Observations are made at Owen Roberts International Airport on Grand
Cayman (GCM) and Captain Charles Kirkconnell International Airport on Cayman Brac (CYB).

The Cayman Islands cover 264.2 km² with 61,000 inhabitants. Observations are made at the
two international airports, the Owen Roberts International Airport on Grand Cayman and Captain
Charles Kirkconnell International Airport on Cayman Brac. Aviation forecasts are made for these
airports and a marine forecast for the International Convention for the Safety of Life at
Sea (SOLAS). It is also a Seismic/Tsunami focal point. The offices are only staffed while the
airports are operating. GFS and NAM and GOES-E satellite data are used for guidance. There is
no use of reanalysis data they are not actually providing climate services at this point due to
resource constraints.
Currently, each airport has a maned surface observing station, precipitation measurements and
a AWS. There are also radiosonde stations and weather radars. The equipment is not the
property of the Cayman Islands National Weather Service (CINWS) and observations at Owen
Roberts International Airport are not made by CINWS. There are gaps in the spatial coverage of
the observations and historic records are limited.
It is planned to expand the network to 8-10 AWS with some buoys across the 3 islands.
Additional stations are operated by the water Authority (manual rain gauges) the Central
Caribbean Marine Institute (buoys as part of the Integrated Coral Observing Network, ICON)
and the Lands and Survey Department (tide gauges).
Support from WMO toward facilitating national data exchange was requested. It was noted that
reporting observations from manned stations, even at locations where AWS are available.
The main weather and climate risks are hurricanes, and sea level rise. With priority application
areas of aviation, public safety, tourism, maritime and climate. Additional marine and tide
observations and wave and surge modelling are needed.
The Cayman island is working towards implementing WIGOS. There is a governance mechanism
and partnerships are begin developed. A staff member has been trained on OSCAR/Surface and
the station data updated. Focal points have been nominated.
There is no National Adaptation Plan.
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Costa Rica
Costa Rica covers 51,022 km2 with a population of 5,003,393. There is a well-defined rainy
season from May to October.

Figure 10. Monitoring Stations in Costa Rice. Blue are manual stations and purple AWS.

There are five networks covering synoptic, aeronautical, climate change, early warnings and
precipitation observations. Four of these are WIGOS/GCOS stations. In total there are 270
stations. However, there is no WIGOS governance mechanism, no WIGOS partnership
agreements and no National WIGOS Plan. Costa Rica utilises the GFS and European models
together with outputs form the GOES 16 satellite and NOAA reanalysis data.
ITCZ location is main weather/climate concern with floods, overflows, droughts, hurricanes, cold
fronts, earthquakes, and volcanic eruptions all having environmental impacts. Priority sectors
include Health, Agriculture, Hydrology, Transport and Infrastructure.

Dominica
Dominica covers 751 km2 with a population of 70,000. It has a humid tropical marine climate
with little seasonal temperature variation and a wet season.
Hurricanes and tropical storms are a serious concern with three recent events:
•
•

•

Hurricane David, in August 1979 killed 56, destroyed 80% of the houses and 75% of
agriculture.
Tropical Storm Erika, in August 2015 killed 14, and caused damage amounting 90% of
the GDP. The meteorological service suffered damages amounting to 100,000 USD.
Hurricane Maria, in September 2017 killed over 60 with over 90% of the housing stock
damaged. Damages amounted to 225% of the annual GDP while the meteorological

service suffered damages amounting to 200,000 USD

The Dominica Meteorological Service has 2 manned (aeronautical and synoptic) stations at
airports and 2 AWS (also at the airports). There are also 4 automated rainfall and soil monitoring
stations and 2 automatic tide gauges. Data is transmitted hourly from the airports.
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Figure 11. Sites of existing (left) and planned (right) monitoring stations in Dominica. Red are
river stations, and yellow and blue weather stations.

The meteorological service faces many challenges in sustaining observations including: the
terrain and suitable access and transportation to remote site; security, theft and vandalism;
limited staffing, resources & training; limited capabilities for early warning systems; limited
quality control on AWS data; poor data storage and communications. The national cabinet has
approved the establishment of a modern and effective hydro-meteorological network to be
operated within the Dominica meteorological service with a commitment to the long-term
sustainability of the network. The pilot project for climate resilience- disaster risk reduction
project includes a Meteorological building,
Hydro-met network (14 water level, 23 rainfall stations level, 5 agricultural AWS, 2 aviation
AWS) and a central repository for all hydrological and meteorological data.
Currently the meteorological service does not have the capacity to make forecasts and climate
is not part of its mandate.

El Salvador
El Salvador covers 21,041 km2 with a population of 6.454 million. The climate is tropical with a
rainy season from May to October. The main weather and climate risks are floods droughts and
severe tropical storms and rising temperatures. National priority application areas are: Natural
hazards monitoring-warning; Weather forecasting; Agriculture; Hydroelectrically energy
generation; Aeronautic meteorology; Marine activities; and Climate. The most important
measurements are precipitation, wind, temperature, pressure and humidity.
The Dirección General del Observatorio Ambiental (DGOA) is fully integrated with meteorology,
hydrology, geology (geophysics) and oceanography. They use GFS, WRF for model guidance,
with GEONETCAST providing satellite data.
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Figure 12. Observing capabilities in El Salvador, i) national surface observing sites, ii) automatic
hydrological stations (river level and rainfall) and iii) weather radar

There is a dense national network, but not all stations are fully functional. The radar network
consists of 8 stations due to the terrain. While 11 stations are listed in OSCAR no one is currently
trained in OSCAR and the quality of metadata is unknown. There is no National WIGOS
implementation plan. A National Adaptation Plan was submitted to the UNFCCC is 2015.

Haiti
Haiti has a population of about 1.1 million and an area of 27,750 km2. It is the only country in
the region that is classified as a Least Developed Country (LDC) by the UN. The climate is tropical
with a wet season from April to October.
The Unité HydroMétéorologique d'Haïti (UHM) was formed by the merger of the meteorological
and hydrological services. This entity is divided into two major departments: The National Water
Resources Service which manages climatology, hydrology and Meteorology which manages
forecasting, observation, maintenance and aviation.
Due to its importance, Haiti has had an extensive precipitation monitoring network since 1990,
however this network has degraded over time. Following the ending of payments for observers
in 1990 most rainfall observations stopped.
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Figure 13. Monitoring sites in Haiti: many are not functioning, or not exchanging data

There are five automatic stations which are installed in the countries five airports: in the north
(Cap-Haitien), the south (Les Cayes), Grand 'Anse, Port-au-Prince and South East (Jacmel).
These stations are connected by a platform called SISMAT that provides real-time data. A server
was installed at the UHM by the Météo France which can, in principle, receive data from all other
private stations, projects, NGOs operating independently in the country. Work is continuing to
integrate these separate networks. Over half the rainfall stations non-functional while AWSs
have an even higher rate of non-functionality than the manned stations.
Thus, while the country has a dense network of sites, the number of those operating is declining,
equipment is donated to a range of organisations and that do not exchange data, and many that
could exchange data do not transmit their observations: communication problems are common.
The UHM depends on observations at the five airports and the results of the US GFS model.

Jamaica
Jamaica has a population on 2.9 million in an area of about 11,000 km2. The climate is tropical
with a wet season from May to October. The main climate and weather risks are drought, heat
stress and tropical cyclones. The country is also vulnerable to earthquakes, tsunami and nontropical-cyclone high winds. Observations are made for terrestrial forecast, marine, aviation and
climate services. There are also radar and synoptic observations. There are 200 surface
observing stations: 84 AWS and 116 rain gauges. There is also an upper air station and a weather
radar.
The upper air observations are currently not working due to a hydrogen generator malfunction.
In addition to the hydrological sites there are two tide gauges.
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Figure 14. Meteorological Monitoring Sites in Jamaica

Nationally GFS is used for guidance along with satellite information. Reanalysis data is used for
climate studies.
A national WIGOS focal point has been nominated and efforts are underway to update OSCAR.
There is no national WIGOS Plan. While work is proceeding on adaptation no NAP has been
submitted to the UNFCCC.

Trinidad and Tobago
Covering 5,131, km2 Trinidad and Tobago has a population of 1.359 million. The Trinidad and
Tobago Meteorological Service (TTMS) is also responsible for aviation services in a flight
information region (FIR) covering about 1.9 million km2. The climate is tropical with a wet
seasons form May/June to December.
The TTMS operates two staffed stations (where is exchanged) and eight AWSs (where data is
not exchanged). There is one upper air station. There are also observations made by the Water
Resources Agency and the Water and Sewage Authority with a mixture of staffed stations and
AWS. Some of this data is available – on river levels and for climate uses. There are difficulties
in maintaining operation of these sites ranging from cost of maintenance and parts,
communications, and changing land ownership.
NWP guidance is provided by ECMWF and NCEP (GFS).
There are difficulties in accessing and updating OSCAR. Currently there are 4 stations in OSCAR
– one is not operated by the TTMS. The TTMS is preparing its WIGOS Implementation Plan. The
TTMS has prepared a proposal to host a regional WIGOS centre which is being supported by
Canada and the USA.
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5.

DISCUSSION

This chapter summarises the outcomes of the discussions in breakout groups during the
workshop.

Current situation
Many countries report ground-based observations as they have done for 50 years at 3-hourly
intervals rather than every hour as this is the requirement form WMO that has existed for a long
time. However, modern numerical weather prediction models (NWP) use hourly data. Providing
this data every hour will improve the performance of the models both locally and, for times
greater than 5-7 days into the future, globally. Climate models and reanalysis are based on the
same models and data and so get the same benefits from hourly data. The provision of hourly
data is part of the draft requirements for GBON.
All the countries in the region, except Haiti, actually measure and record hourly data and for
most this could be exchanged internationally. The requirement for hourly data can be met by
manual or automatic weather stations. At some manual sites, only staffed during the day,
measurements from the previous night could be transmitted. Many countries have a mix of
automatic and manual stations and using the automatic stations to transmit their data without
manual intervention would save time and effort.
Countries should be encouraged to transmit their surface data hourly.
Most upper-air observations, radiosondes, are funded by the US and are launched according the
US requirements, with an increased number of launches if there are active storms.
Countries should transmit their data using the BUFR 1 code. However, most countries are having
problems in using BUFR. Often there are issues around encoding the output from monitoring
stations and transmitting the data. Belize, amongst others, is transmitting upper air data as
BUFR but this is not being accepted by the RTH 2 in the US. Countries need help to implement
and routinely use BUFR. Tim Oakley (GCOS) is in touch with the RTH to identify the problem.
Most countries are using model data from the US for their forecasting. Model outputs form other
global NWP centres (e.g. ECMWF) would help improve their forecasting capabilities. As these
models use the data that countries exchange internationally the full model outputs should be
provided in return. WMO should work with the appropriate bodies to ensure countries
have this access.
The main technical issue is that past donations of equipment have been haphazard without any
regard to existing networks, equipment or interoperability. For example, Dominica noted that
some equipment donated after their network was destroyed by hurricane Maria was simply not
useful; Haiti has a mix of a wide range of equipment and networks that do not work together.
Due to donor (e.g. World Bank) procurement rules low price equipment is bought in favour of
what the country knows is the correct/most useful equipment. Sometimes the procured
equipment (e.g. off-shore buoys) broke down immediately and while the country had to pay for
installation and repair costs the equipment never worked. The Caribbean counties have some
specific requirements: equipment must be able to withstand the high temperatures and humidity
of the region and resit the corrosive salty atmosphere. This is a hurricane region and equipment
and sites need designed with this in mind. Countries need support to identify correct sensors to
use to match to their current equipment – the countries have a huge mix of systems that do not
work well together rather than the integrated network they need. However, countries do need

1

2

The WMO code form FM 94 BUFR (Binary Universal Form for the Representation of meteorological data) is a binary
code designed to represent, employing a continuous binary stream, any meteorological data and should be used to
transmit monitoring data.
Regional Telecommunication Hub (RTH), part of the WMO Global Telecommunication System (GTS) for exchanging
observational data.
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support for IT, equipment, sensors and training and so a reluctant to reject donations. Thus,
countries need more say in the procurement specification and selection.
The CIMH has considered equipment specification and is calibrating specific sensors but there is
no calibration centre for the region. A calibration centre is needed.
Another issue identified was the high turnover of trained staff, especially in IT: often they leave
to work for aviation or other private companies.
In summary, while the region has received significant support from donors the way that funding
agencies have operated has not led to an optimal observing system:
•
•
•
•
•

There is a haphazard mix of equipment that is incompatible and difficult to collect and
exchange observations from in a unified way.
There is a lack of IT capabilities
Support for long-term operations is needed, covering consumables, maintenance and
equipment replacement. The upper-air observations are only operational because the US
provides on-going support for consumables, maintenance etc.
There is no central calibration facility.
Training is needed

Many of the countries in the region have Doppler Radar e.g. Belize, Guatemala, Honduras,
Nicaragua, Barbados, Jamaica (where an old one broke down and a new one is being procured),
this data could be exchange more. It was also noted that linking with colleagues in central
America often difficult due to language barrier.
The region has an ocean-based buoy system called COCONET. It was agreed that the buoy
network is dense enough across the Caribbean. It was suggested from the group that his could
be coordinated with land-based data to support GBON.

Cooperation: Regional WIGOS Centre
Many of the countries in the region are small, with small populations and limited resources.
There are many NMHSs in the Region with limited staffing and resources and so they have a
very strong interest in collaboration and mutual leveraging of expertise. This can be enabled
though the establishment of a Regional WIGOS Centre (RWC). Due to the unique characteristics
of RA-IV (many small NMHSs with limited staff resources), an even stronger role of RWC than
typically seen in other Regions is suggested by participants. In addition to mandatory RWC
functions (support for OSCAR/Surface and WDQMS), participants requested the RWC to support:
•
•
•
•
•
•

Selection of appropriate instrumentation for local conditions (e.g. high temperature, high
humidity, corrosive marine environment, hurricanes);
Procurement specifications;
Calibration and maintenance;
Interpretation and operational uptake of WMO Regulatory and Guidance material;
Software solutions to encoding and data transmission;
Inventory and planning of region-wide observing networks.

All WMO Members represented at the Workshop expressed interested in collaborating on
WIGOS/GBON/GCOS. Most have done at least some work in OSCAR/Surface: many have
encountered difficulties with it. Most WMO Members represented at the Workshop have
nominated WIGOS and OSCAR National Focal Points. Entering site information into
OSCAR/Surface allows donors to understand the existing capabilities and needed. Sites should
be entered even if their data is not to be exchanged internationally.
A minority of regional Members have worked on National WIGOS Implementation Plans: none
are formally approved. A national WIGOS Implementation Plan would provide potential donors
a clear indication on what a country needs to improve their observational capacity. It should
indicate the numbers and types of sites, together with any specific requirements for equipment.
All Members in the region are encouraged to develop a Regional WIGOS Plan.
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Implementing GBON
Looking forwards to the implementation of GBON the existing stations in place more than fulfil
the 100km GBON requirement. However:
•
•
•
•
•
•
•
•

Assistance is needed in exchanging data from these stations, in the short-term in the
implementation of BUFR code, in the longer-term in automating reporting
Understanding needs to be encouraged more data should be input and more data is
always better by providing better models, forecasts and prediction for the region
Countries need assistance in selecting which stations would be best used as GBON
stations
Data Quality management for AWS is needed.
Calibration is needed
Support for sustaining correctly calibrated equipment is needed including consumables,
maintenance etc.
WDQMS could provide more detail on additional parameters and data reports to assist
network managers identify and remedy any issues
More training is needed in the implementation of WMO standards and IT

The radiosondes supported by the US allow the region to meet the proposed GBON requirements.
Additional upper-air observations in the British Virgin Islands, Turks and Caicos, Mexico, El
Salvador, Haiti and Cuba would fill some gaps but currently there is no national funds for
radiosondes. Upper air observations can be enhanced by aircraft information: AMDAR /
radiosondes working together, allowing countries access to this data would improve their
forecasting abilities at low cost. There was also a discussion on the launch times – there follow
the WMO requirements but an on-going discussion in WMO has identified these may not be the
best times for local use.
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6.

RECOMMENDATIONS

These recommendations were developed and agreed by all the participants at the workshop.

Recommendations to RA-IV Members (and Workshop participants)
•

Increase your international exchange of observational data where possible; use draft
GBON regulatory material as a guide;

•

Nominate (and activate) your relevant national focal points for WIGOS, GCOS and
OSCAR;

•

Register your entire network (or as much as possible of it) in OSCAR/Surface; this is
critical for planning purposes;

•

Participate in the monthly OSCAR/Webinars whenever possible;

•

Review GCOS requirements for climate monitoring (Jan 2020) to ensure that national
needs are met;

•

Develop a National WIGOS Implementation Plan;

Recommendations to the WMO RA-IV Management Group
•

Work with WMO and Global Data Processing Centers (NWP centers) to facilitate full, free
and open access to all model data;

•

Ensure full access of NMHSs to observations from WMO’s Aircraft-Based Observing
System (ABOS);

•

Help ensure that relevant WIS entities in Region (GISC, RTH) can accommodate
observations in BUFR format;

•

Articulate and take necessary steps to ensure that training needs to support
operation of observing networks in the Region are met.

•

Proactively develop the Regional Basic Observing Network (RBON) for Region IV
to ensure adequate regional exchange of e.g. high-resolution observations, radar and
lightning data, wind profiler data.

•

Address the implementation of Regional WIGOS Center(s) in RA-IV as a matter of great
urgency;

•

Due to the unique characteristics of RA-IV (small countries, limited NMHS staff), RWCs
should include support for the following, in addition to mandatory RWC functions
(OSCAR/Surface and WDQMS):

•

Selection of appropriate instrumentation for local conditions (high temperature, high
humidity, corrosive marine environment, hurricanes ….);

•

Procurement specifications;

•

Calibration and maintenance;

•

Interpretation and operational uptake of WMO Regulatory and Guidance material;

•

Software solutions to encoding and data transmission;

•

Inventory and planning of Region-wide observing networks.

Recommendations for the WMO Secretariat
•

Work with Global Data Processing Centers (NWP centers) to facilitate full, free and open
access to all model data;

•

Work with AMDAR program and relevant regional entities to facilitate full, free and open
access to all data from Aircraft-based Observing System (ABOS);

•

Support the RA-IV management group in its efforts to establish RA-IV Regional
WIGOS Center(s) as a matter of great urgency;

•

Develop and publish step by step guide for automatic dissemination/exchange of
AWS observations;

•

Develop and publish step by step guide to National WIGOS implementation;

•

Simplify the process for requesting userid and password for OSCAR/Surface
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•

Mass ingest of metadata into OSCAR/Surface via machine to machine interface and
support for using it is urgently needed!

Recommendations to International Development Partners
•

Especially for observing systems, sustained funding programs are found to be much
more effective than project funding (example: US support of upper air network in
Caribbean and Central America);

•

Focus on sustaining existing networks with the NMHS first, before installing new
networks; this is also in line with the call for “systematic observation” in the Paris
Agreement;

•

Realign your activities with National WIGOS Implementation Plans where they exist;

•

Human capacity development needs to accompany funding for hardware, even when
focusing only on rehabilitating observing systems; focus also on maintenance and repair,
availability of spare parts; calibration, encoding, data transmission, e.g. via Regional
WIGOS Center;
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