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EXECUTIVE SUMMARY

Climate information is being increasingly used worldwide for a wide range of decision- and
policy-making applications. The crucial element of any climate service is for the users and
providers of such services to have strong and effective engagement.
The level of engagement will vary depending on the use of the service and should be determined
by the users’ needs. Three broad categories of user engagement have been identified in this
document, based on real examples of good practice and expert consultation across a range of
key climate-sensitive sectors, a range of temporal and spatial scales, and with good geographic
coverage. The categories are (i) websites and web-based tools; (ii) interactive group activities;
and (iii) focused relationships between a provider and a user. The three categories lie on a
spectrum ranging from passive to active involvement. The amount of time and expense needed
to improve the uptake of climate information in decision- and policy-making potentially increases
along the spectrum, as participation becomes more active.
Most climate service providers operate a website as an essential, entry-level user interface
connecting the service provider with a large number of users. The website should be designed
through user consultation and feedback. It can act as a “shop window” for a range of products
and services, and can lead to more active engagement between provider and user. Online
climate tools are often built for a specific purpose or user and need good documentation and
simple functionality so that anyone can use them either intuitively or with relatively little training.
Websites and web-based tools are relatively passive forms of engagement, mostly serving as
one-way transfers of information. For deeper and more valuable engagement with users, faceto-face interaction is crucial. Interactive group activities, such as workshops and seminars, create
a strong dialogue between providers and users. The participants’ needs must be assessed at the
outset for designing and conducting an effective interaction. Multiway communication to colearn and co-develop products and services is an ideal outcome and can have further benefits in
building climate literacy to support the application of climate information. Ongoing interaction
and follow-up activities are necessary, in particular to obtain evaluation and feedback and to act
on such feedback in future activities.
Focused relationships between a provider and a user are often of higher intensity and have a
stronger focus on needs than the other forms of engagement. They are generally centred around
very specific user needs. This type of interaction may benefit from focused scoping studies with
the user to ensure the user’s decision needs are addressed. It is important that the provider and
user feel a strong sense of ownership of their engagement.
This guidance document is primarily intended for the providers of climate services, in particular
for National Meteorological and Hydrological Services, but will also be of use to other
organizations involved in the development, delivery and use of climate services.

1.

INTRODUCTION

The interface between users of climate information and providers of climate services is complex,
multifaceted and particularly challenging. It is an essential component to enable society to better
manage the risks and opportunities arising from climate variability and change, especially for
those who are most vulnerable to climate-related hazards. The global community is actively
addressing this important societal challenge through the Global Framework for Climate Services.
This document provides guidance on how to undertake effective engagement between users
of climate information for decision-making and providers of climate services. The guidance is
primarily intended for the providers of climate services, in particular for National Meteorological
and Hydrological Services (NMHSs), but will also be of use to other organizations involved in the
development, delivery and use of climate services, and should be an important contribution to all
involved in the Global Framework for Climate Services.
The guidance is based on real-world examples of good practice regarding the user–provider
interface for climate services. The examples were compiled by an expert team from the World
Meteorological Organization Commission for Climatology. These examples are not in any way
meant to represent the entirety of cases of user–provider engagement, a task which would be
impossible to complete. Instead they are meant to illustrate approaches across a range of key
climate-sensitive sectors, a range of timescales (from past climate, to the monthly-to-seasonal
timescale, to multi-decadal climate change) and space scales (from global to local, with wide
geographic coverage).
The examples have been clustered into three broad categories, or types, of user engagement,
namely:
–

Websites and web-based tools – a relatively passive approach in terms of user engagement
but able to reach a large audience very efficiently;

–

Interactive activities across a range of groups – a more involved and intensive approach,
often involving workshops and seminars, which is targeted to a manageable group of
people/organizations;

–

Focused relationships between one provider and one user – an intensive approach,
specifically targeted and tailored to a specific user group.

Section 2 provides a summary of good practices for each of these three clusters, based on an
analysis of about 30 user engagement examples. Section 3 provides recommended next steps
that could be taken in view of the summarized good practices, and Section 4 presents a subset of
the examples that are representative of the three different types of user interfaces.

2.

SUMMARY OF GOOD PRACTICES

Engagement between climate service users and providers occurs at multiple levels as shown
in Figure 1, ranging from relatively passive engagement through websites and web tools, to
much more active engagement in focused relationships. This is not to say that all climate service
providers, or all climate services, need to be targeted and tailored. The level of engagement
should be based on the users’ needs, and providers can move up and down the continuum,
perhaps in an iterative manner where, for example, further improvements or development of
web-based services and tools can be made following learning achieved through interactive
group activities and/or more focused and tailored activities.
2.1

Websites and online tools

Most climate service providers, including NMHSs, operate a website which is their entrylevel user interface. It connects the service provider with a large number of users (sometimes
hundreds of thousands) within their country and across the world. A good website is well
designed as a “shop window”, with easy-to-follow links to multiple products and services, such
as climatologies, data access portals, current conditions, climate outlooks and climate change
information. Ideally, the design of the website and the level of content should be informed by
consultation and feedback from users. The website should also include links to social media
forums, clearly convey how a visitor to the website can contact someone in the organization for
more information and, importantly, draw attention (which many do not do) to how a user can
request and establish more active engagement with the climate service provider.
Online climate tools can be linked from a service provider’s website. The tools are often built for a
specific purpose and designed for a specific user, but should also have good documentation and
simple functionality (for example, they should have a graphical user interface and, if appropriate,
a map interface) so that anyone can use them either intuitively or with relatively little training.
Importantly, for an online tool to be most effective, it must be fast at generating output, even
over low bandwidths.
Currently a website is often the dominant interface between a climate service provider and its
users. While websites have obvious advantages, such as their ability to provide large amounts of
information to many people at once at comparatively low cost, they are a fairly passive interface
generally serving as a one-way transfer of information. For deeper (and usually more valuable)
engagement with users, face-to-face interaction that builds on (and improves) the website
content is crucial. With the expansion of app-based interfaces and social media platforms, new
interfaces are emerging, affording additional means of providing information to many people
at once. These new interfaces are still relatively passive, but there is a greater emphasis on
interactivity than with websites.
2.2

Interactive group activities

Interactive group activities, such as workshops and seminars, create a strong dialogue between
climate service providers and users. Multiway communication should be encouraged in the
workshop process, where co-learning and co-development of products and services is an ideal
outcome. In addition, the interactions should build knowledge, understanding, trust and,
ultimately, skills to improve climate literacy to support the application of climate information,
taking into account its strengths and limitations.
Workshop organizers need to invite the most appropriate people from the industry, sector or
community involved (such as sector champions or community leaders), while ensuring gender
balance, which may require selecting a cross-section of users within a particular group.
Meetings and workshops need to be clearly structured, with skilled group facilitators
conducting the workshops. It is necessary to interact regularly and frequently with users from
such workshops, otherwise important information is easily forgotten and little use of climate
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information is then actually translated into decision-making. In cases where personal interaction
is important, this might be best done through follow-up workshops to provide any updated
information and reiterate any key points from the initial workshops.

Figure 1. The different levels of user interfaces for climate services
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The climate information presented at workshops/interactive group meetings needs to be relevant
to the group’s range of decisions, which, ideally, should be sought and identified at the outset
and before the climate information and systems are presented. Evaluation of the workshop is
essential, ideally before, during, immediately after, and also potentially sometime after, the
workshop, drawing on feedback from the participants, especially in regard to any key decisions
made by users arising from the workshop and aspects related to climate science not understood.
Key feedback information should be incorporated into any future workshops/similar group
activities, allowing for the possibility to alter and improve the workshop processes as may be
required on an ongoing basis.
2.3

Focused relationships

This type of relationship is often of higher intensity and has a stronger focus on needs than the
other forms of engagement discussed above. A key requirement for all involved is to determine
very precisely and clearly the key decision points and decision needs of the user. This type of
interaction may also require very targeted scoping studies with the user and an associated
iterative process between provider and user to ensure the user’s decision needs are being fully
addressed.
There is a strong need for data sharing to ensure appropriate tailoring to the user’s exact
requirements, together with any associated need to build more specific user-orientated
simulation models in, for example, agriculture or water resources modelling. It is important
that communications between the climate science provider, associated research teams, and the
customer be very targeted and relayed as often as the user demands and as may be appropriate.
It is also important in any fully customer-focused relationship to create a strong sense of
ownership of, and build trust in, the whole engagement and product development process by
the user.
Finally, as the decision systems required by a user may be quite complex (e.g. agricultural
production, commodity trading, energy production and management, or water resource
management), establishing an integrating multidisciplinary systems modelling and development
team or agency should be considered to ensure fully appropriate product development for such
complex decision systems. It should be noted that such strongly tailored customer-focused
programmes and associated projects can generate significant value and intellectual property
management requirements.

3.

RECOMMENDED NEXT STEPS

This guidance has been designed to help climate service providers and potential (or existing)
users build more effective interfaces. There are many ways to do this and many levels of
interaction and entry points, but often it is the more customized relationships that yield the
greatest value for all participants.
Some suggested steps for making progress on developing more effective user engagement
include:
–

Elicit users’ feedback wherever possible, and use this information to improve the provision
of climate services for as wide a range of users as possible, taking account of potential issues
around gender, language and culture. This should include website design and content,
products (like tailored seasonal climate outlooks), and the format and regularity of national
climate forums and briefings.

–

Convene a national (or a series of subnational) user-focused workshops, hosted by the
NMHS (and/or other climate service provider), to elicit ideas for improved user interfaces
and enhanced engagement. This could be facilitated by a qualified intermediary with social
science skills. Ensure there is a follow-up mechanism that results in ongoing interactions
and activities.

–

Build capacity within user groups to understand, interpret and apply climate information
within contextually relevant decision-making frameworks, such as probabilistic seasonal
climate forecast information, regional climate change projection information, and possible
climate impacts and adaptation responses.

–

Consider development of customer-focused relationships that identify the specific decision
needs of users and especially key decision points. As the decision systems required
by a user may be complex (e.g. agricultural production, commodity trading, energy
production, or water resource management), it may be valuable to establish an integrating
multidisciplinary systems modelling and development team or agency. Such strongly
tailored customer-focused programmes and projects can generate significant value.

–

Consider formalizing partnerships using memorandums of understanding or other suitable
mechanisms. This results in greater buy-in from both parties that is essential for long-lasting
and effective relationships. It can also lead to the formalization of roles and responsibilities
of all involved.

4.

EXAMPLES OF GOOD PRACTICES FOR USER ENGAGEMENT

4.1

Climatological Information Services web page of the Hong Kong
Observatory

Background
In 2006 the Hong Kong Observatory developed and launched the Climatological Information
Services (CIS) web page for the public to access climate information and statistics of interest.
To keep pace with the public needs on climate services and to echo the initiatives of the WMO
Global Framework for Climate Services on better access and use of climate information by users,
the Observatory introduced a new version of the CIS web page (http://www.hko.gov.hk/cis/
climat_e.htm) with a number of enhancements in late March 2015.
What are the objectives of this user interface?
The new version of the CIS web page aims to provide one-stop-shop online access to more
than 130 years of Hong Kong climate data, including the latest climate news and educational
resources on climate subjects. A wide range of climate information and statistics can be readily
accessed by the public and users in different sectors.
Who is involved?
The principal users of the CIS web page include the general public, academia and researchers,
the engineering community, government departments, public utilities, etc. Users are
geographically represented across global, regional and local levels.
How is the interface conducted?
The contents of the CIS web page are updated on a daily to monthly basis. The new version
consists of the following three parts (see Figure 2):
–

“Highlight of Hong Kong Climate”, showing relevant climate information for the previous
month, current month and so far this year;

–

“Climatological Database”, allowing users to access over 130 years of Hong Kong climate
data;

–

Other climate information/statistics, providing various climate news, statistics and
educational resources via an improved user interface.

The new web page contributes to enhancing climate services available to the public and various
sectors and improving the efficiency of online climate data provision in Hong Kong, China. The
new version has been well received since its launch. The average page views increased to over
400 000 per month in 2016, compared to the approximate average of 180 000 per month of the
previous version in 2014.
Lessons learned and recommendations for good practice
The design and the enhanced content of the new web page are based on analysis of the user
requests on data provision over the past years.
Suggestions from stakeholders on the website content and design and day-to-day user feedback
have also been incorporated as appropriate. This is very important and has significantly
enhanced the web page popularity and usability.
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Highlight of
the latest
climate statistics

One-stop-shop
online access to
climate data of
Hong Kong in the
past 130 years

Improved user
interface to access
various climate
information, statistics,
news and educational
resources

Figure 2. The revised version of the Climatological Information Services web page, with
arrows indicating significant enhancements
4.2

Our Future Climate New Zealand web-based tool

Background
The Our Future Climate New Zealand (OFCNZ; http://ofcnz.niwa.co.nz) web tool was developed
by the National Institute of Water and Atmospheric Research Ltd (NIWA) through the Climate
Changes, Impacts and Implications for New Zealand project (http://ccii.org.nz), in collaboration
with the NIWA Climate Vulnerability, Impacts and Adaptation Programme. Figure 3 shows the
menu and display features of the map and chart options.
What are the objectives of this user interface?
Ease of use and multifunctionality were the two primary objectives when designing the OFCNZ
tool. Users can select six global climate models or the six-model-average, four representative
concentration pathways, the variables of temperature or precipitation, and annual or seasonal
data. For the maps, users can also compare three future 20-year periods (2016–2035, 2046–2065
and 2081–2100) with the historic period 1986–2005. The maps can be enlarged and saved for use
in presentations, reports or publications. For the charts, users can select from 15 locations around
New Zealand.
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Figure 3. Our Future Climate New Zealand map interface (top) and chart interface (bottom)
Who is involved?
The web tool was developed by climate scientists in collaboration with web content designers
and information technology personnel. The interface design was tested by a selection of lay users
(that is, people from outside the climate and meteorological sciences), who provided valuable
feedback.
How is the interface conducted?
The tool was designed for ease of use. There are help pop-ups and links to additional information
and contact information. The maps have been produced offline (using Geographical Information
System software) and are stored in a database. This ensures very fast access to the products. The
charts are produced dynamically, but this process does not require much computer memory, so
generates output instantaneously.
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Lessons learned and recommendations for good practice
The OFCNZ tool development process involved many iterations over a period of more than two
years. While this extended period put a strain on the budget and resources, the feedback from
people familiar and unfamiliar with climate change science, models and data was extremely
valuable.
The ultimate goal was to create a tool that could be used and understood by many users from
all backgrounds. To do this well, the tool must be properly road-tested, and feedback must be
continuously sought and taken on board.
Other useful information
The seasonal and annual data associated with the charts are accessible by clicking on the
“Download Data” link above the charts display area. Data for other locations and data at higher
temporal resolution (for example, monthly or daily) are available from NIWA upon request.
Geographical Information System datasets associated with the maps are also available upon
request.
The addition of more climate variables is being considered, and the web page continues to
be maintained by NIWA even though the Climate Changes, Impacts and Implications for
New Zealand project has ended. Potential variables include wind, solar radiation and relative
humidity. Also under consideration are derived variables such as potential evapotranspiration,
growing degree-days and the number of hot days (Tmax > 25 °C) and days of frost (Tmin < 0 °C).
4.3

EUPORIAS online user interface and user workshops

Background
Major climate service developments are under way in Europe, including investments by the
European Commission to investigate more effective ways of engaging with users. The European
Provision of Regional Impacts Assessments on Seasonal and Decadal Timescales (EUPORIAS), a
four-year project funded by the European Commission, has climate service researchers, providers
and users as part of its consortium, forming an effective user interface in itself, and has close
engagement and regular interaction with additional users from a wide range of sectors.
What are the objectives of this user interface?
–

Build a website that provides easy access to microsites corresponding to different prototype
climate services and cases studies developed within the project.

–

Test how effective a website and web portal can be as an interface between climate service
providers and users.

–

Provide a forum around which user-specific workshops are held.

Who is involved?
Climate service researchers, developers, providers and end users/decision-makers from
government departments, the private sector and United Nations agencies. The sectors include
food security, agriculture, land management, forestry, water management, transport, renewable
energy, health and winter tourism across several European countries.
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How is the interface conducted?
–

An online climate user interface platform (http://www.euporias.eu/cuip) provides easy
access to microsites corresponding to different prototype climate services and cases studies
developed within the EUPORIAS project.

–

The website provides a forum around which user-specific workshops are organized. These
workshops serve as a means of co-designing and testing new services and ideas, and
give the possibility to engage with users, better understand their needs and explore new
opportunities for building their capacities.

Lessons learned and recommendations for good practice
The work found that while a generic portal/website of information is a useful way to address a
variety of users, it is not necessarily the best way to engage in depth with any of them. Face-toface meetings and other forms of human interaction help build trust, legitimacy and saliency
into the service. Defining and developing a climate service is a journey that should be taken in
collaboration between the users and providers.

EXAMPLES OF GOOD PRACTICES FOR USER ENGAGEMENT
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Other useful information
Web portals are often used to distribute climate data to users. The portals range from collections
of model outputs to online toolkits able to process, annotate and plot datasets to meet specific
needs. But climate data do not necessarily convey information. To become informative, the raw
data often need to be put in the context of the users to help them with decision- and/or policymaking. To make such a transformation, it is often necessary to gain an in-depth understanding
of the users, their planning and decision horizon and their environment. Such an understanding
can seldom be gained through web interfaces, which is why face-to-face meetings and other
ongoing interactions are often required.
4.4

Roving seminars for farmers

Background
The roving seminars for farmers on weather, climate and agriculture provide a framework for
effective dialogue between NMHSs and farmers. The aim of the dialogue is to enhance farmers’
capacities for decision-making by involving them in ways to better manage weather and climate
risks for their sustainable agricultural and food production. Another objective is to increase the
interaction between smallholder farmers, herders and fishers and NMHSs and stakeholders in
service provision.
What are the objectives of this user interface?
Feedback from farmers and other food producers is crucial for the NMHSs to better understand
their needs and subsequently improve the NMHSs’ own products. The aim of the seminar and
workshops is to enable each participant to make use of climate information and incorporate it
into their decision-making process in order to optimize their agricultural productivity against
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various climatic constraints. Evaluation information against this objective can add weight to
understanding the value of these roving seminars for farmers. The seminars will be effective at
the planning stage in the short term (tactical decisions) and medium to long term (strategic
decisions). Achieving this goal depends on the successful presentation of the workshop, which
calls for good organization. Decision-making is assisted by the use of simple plastic raingauges
(distributed for free) and crop model outputs (for example, a seeding calendar).
Who is involved?
The composition of the training team determines the topics to be discussed during the
workshops. Each of the specializations in the meteorological profession (climatology,
agrometeorology, weather and climate forecasting, maintenance of instruments, etc.) should
be represented. Also, technical support services for rural development (agriculture, livestock,
environment, agricultural research, etc.) may be involved, notably to address the specific climatic
constraints experienced in the areas of agricultural production and climate change adaptation. It
is also necessary to include an interpreter if no member of the training team can speak the local
language.
Participants can include farmers, nomadic or semi-nomadic pastoralists, herders, fishers, and
rangeland and environmental wardens or managers. Trainers represent national organizations
with support from community or local/regional experts. Trainees represent local communities in
a relatively small area to obtain homogeneous and coherent feedback.
The training team is composed of two to four people plus support staff (driver, interpreter).
There are about 40 participants (larger numbers prevent effective dialogue), who have to be well
selected in advance. Half of them receive a simple plastic raingauge to measure rainfall at their
villages and evaluate soil moisture content for decision-making on seeding times.

EXAMPLES OF GOOD PRACTICES FOR USER ENGAGEMENT
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How is the interface conducted?
The meeting is opened by local authorities with the presence of the media and conducted
according to local rules. Once opened, climate and agriculture experts deliver lectures on
relevant topics, using laptops and projectors and providing written items. After that, the floor is
open and a facilitator invites farmers to provide their views on the impact of weather and climate
on their crops, including observed trends in climate change or changes in climate variability.
Dialogue is conducted in local languages, so the training team needs to include experts
proficient in that language or a good communicator/interpreter. The main experts must be from
the meteorological services and agricultural extension services and have wide experience to fully
benefit from this approach.
In most rural communities, there is a tendency not to change decision-making approaches
unless there is enough evidence demonstrating the benefits of doing so. For that reason, roving
seminars target leaders and influential farmers to show them the benefits of applying climate and
weather information. If those farmers have better yields or fewer failures, the entire community
will follow.
The farmers’ evaluation has two components: final yields and number of failures. It is mandatory
to identify managing solutions associated with climate information (crop variety options,
seeding calendar, irrigation warnings, etc.) to allow the farmers to be active players in climate
change adaptation and cooperate with scientific and technical communities.
Lessons learned and recommendations for good practice
–

Carefully select the trainers and participants (in advance of the seminar).

–

Identify leaders and authorities, including religious ones, and work with them in advance,
explaining seminar goals and asking for their cooperation and support.

–

Manage gender issues according to local rules. Organize seminars for specific tasks
performed by women, if necessary.

–

Listen well and be sure to understand the local language (use communicators and reliable
local interpreters), and use the local language when explaining complex technical topics.

Other useful information
–

From 2009 to 2015, 428 roving seminars were conducted in 17 countries in Western Africa.

–

18 000 farmers and 2 380 extension agents/other participants have been trained.

–

7 100 simple plastic raingauges have been distributed.

–

In Ethiopia in 2011 and 2012, a training-of-trainers approach (top-down) resulted in
1 696 people trained, including 783 farmers.

–

Scattered seminars have also been organized in Kenya, Uganda, India, Ecuador, Argentina,
Republic of Moldova, Romania, Armenia, Croatia and Lesser Antilles countries.

–

Other learning objectives, together with evaluation information such as engagement
statistics, can be particularly useful to establish across the countries involved.
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Climate and disaster resilience planning workshops in Tuvalu

Background
Large boulders thrown onto the narrow road and in front of houses have become a normal sight
in Teone, a village settlement on the main atoll of Funafuti, Tuvalu. Winds from the west generate
waves and storm surges that carry in the boulders. People living in Teone and elsewhere in
Funafuti feel that weather and climate information is useful in decision-making, especially for
fishing and moving their fishing boats to safety when there are strong wind warnings. Yet access
to this information is difficult, and often the information itself is hard to understand and interpret.
Two workshops, one in Teone and the other for media training, were held in 2014 to improve
climate services, enhance understanding and develop climate and disaster resilience plans. The
workshops were funded by the Finnish-Pacific project and the Climate and Oceans Support
Program in the Pacific, and supported by the Government of Tuvalu through the Tuvalu
Meteorological Service (TMS), the National Disaster Management Office (NDMO) and the
Tuvalu Red Cross Society. Additional support was provided by the Secretariat of the Pacific
Regional Environment Programme (SPREP). Technical support was provided by the International
Federation of Red Cross and Red Crescent Societies in Fiji and by SPREP.
What are the objectives of this user interface?
The objectives of the workshop in Teone were to improve the communication of weather and
climate information to the villagers, seek feedback on and make improvements to the monthly
climate bulletin (now translated into Tuvaluan), and produce a community climate and disaster
resilience plan. The principal objective of the media training workshop was to develop a national
broadcasters climate and disaster resilience plan.
Who is involved?
A range of stakeholders were involved in the workshops, including villagers from Teone. The
media training included TMS staff members working as observers, forecasters, climatologists and
technicians, as well as the acting chief meteorologist. Staff from the Tuvalu Media Department
included reporters, radio announcers and the general manager. The community climate and
disaster resilience plan workshop was facilitated by the National Coordination Team comprising
staff from the Tuvalu Red Cross Society, TMS and NDMO.
How is the interface conducted?
Firstly, a baseline survey for Teone was carried out, taking two days to cover all 80 households.
Then, the community climate and disaster resilience plan workshop was held at the community
hall owned by the Vaitupu island community. Refreshments were provided as an incentive for
attendance, and the hall itself was used because of its convenient central village location with
adequate space and facilities. The workshop was conducted in Tuvaluan.
An introductory meeting with the villagers was held a day before the workshop to introduce
the partners and present the programme. The villagers then confirmed 30 participants, who
were carefully selected to ensure a good representation of men, women, youth and people with
disabilities.
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The workshop followed the process of community assessment, community planning and creation
of a community plan of action. Representatives from TMS presented the types of information that
TMS can provide and clarified any technical terminology. An interactive community vulnerability
and capacity assessment process was used to draw out information, such as a spatial map of the
village, resources available, historical events and a seasonal calendar, for the development of the
community climate and disaster resilience workshop.
Following the workshop at Teone, a two-day media training workshop was held to bring the
TMS staff and the media together to share information about what they do and discuss ways of
collaboration to better communicate weather and climate information through the media. The
Tuvalu Media Department staff particularly benefited from understanding the terminology used
in climate information before broadcasting to the public.
Lessons learned and recommendations for good practice
–

The community climate and disaster resilience plan workshop in Teone was a good
approach for obtaining user feedback from communities.

–

Meteorological information is very technical. For it to be meaningful, this information has to
be simplified and translated into the local language.

–

Information provision should be supported by ongoing awareness campaigns for
communities and other key stakeholders.

–

Weather and climate information is essential for socioeconomic development.

–

Communicating meteorological information is a challenge. The media is a powerful tool;
therefore, it is important to build professional and personal relationships with media
workers.

–

A glossary of meteorological terms needs to be developed and shared.
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Other useful information
The Tuvalu Meteorological Service plans to host a National Climate Outlook Forum in Funafuti to
bring together all sectors to share information and discuss ways to improve access to and quality
of weather and climate information. TMS also plans to seek funding support to replicate the
Finnish-Pacific project community workshop in the outer islands.
Partnerships between TMS, the Tuvalu Red Cross Society and NDMO need to be formalized
through a memorandum of understanding. TMS has committed to help Teone village with its
climate board by ensuring that the information is updated daily. A second visit to the village to
collect their feedback on progress is also important. In this way, TMS and the village will work
together for a safe, effective response to weather events.
4.6

The United Kingdom national climate forum

Background
The Met Office Hadley Centre for Climate Science and Services has a well-established climate
programme and has set up strong collaborations to provide up-to-date, robust and traceable
scientific advice to the UK Government on climate variability and climate change based on
world-leading science. The Met Office promotes science outputs to wider audiences through
co-development of tailored climate services. The climate programme includes technical
infrastructure, scientific research, translation and delivery of science, and tailored climate
services for the UK Government to inform policy. A dedicated Knowledge Integration team
communicates relevant and useful scientific knowledge and developments. The United Kingdom
of Great Britain and Northern Ireland has a set of national climate projections for climate
change adaptation and a set of tools and products to aid users in their assessment of risks from
a changing climate. The next set of national climate projections will be produced through the
UKCP18 project, building on previous sets of projections.
What are the objectives of this user interface?
–

Identify user needs (with a focus on UK government departments and their stakeholders),
test new products and services and prepare users for updated climate information and
climate services. Engagement activities include surveys for defining scope, workshops for
information and feedback, focus groups for testing, and interviews.

–

Support government decision-making and communication activities by providing scientific
evidence of climate variability and change in a clear, relevant and useful way.

–

Provide access to the most up-to-date information on the future climate of the United
Kingdom through a website and user interface for data access and guidance.

–

Continually develop the climate programme based on evolving user needs.

Who is involved?
The Knowledge Integration team includes people working in science and communications. They
draw upon expert scientific input from across the Met Office to ensure all material provided is
authoritative and up to date. This material is delivered to government stakeholders with further
circulation to wider policy- and decision-making audiences, as well as researchers. Public and
media engagement is facilitated via a number of communication channels. Two user groups have
been set up to develop the national climate projections: government users who are responsible
for policymaking and regulation, and non-government users whose roles include advisory,
outreach, advocacy and research. Non-government users range from consultants and academics
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Reporting lines
Primary focus
Advisory

Figure 4. UKCP18 decision-making process
to personnel from trade organizations and non-governmental organizations across multiple
sectors. User requirements and scientific peer review are reflected in the decision-making (see
Figure 4).
How is the interface conducted?
The Knowledge Integration team communicates closely with key government departments and
provides a range of tailored material summarizing current knowledge and developments in
climate science in accessible forms, and their policy relevance. Outputs include non-technical
summaries designed to be shared across a wide audience; material to support activities around
the United Nations Framework Convention on Climate Change (UNFCCC) Conference of the
Parties and any other key stakeholder events; and rapid response science support for answering
parliamentary questions and correspondence. Outputs are delivered online to enable instant
access and provide a forum for feedback and discussion.
There is a team responsible for user engagement and developing the products and services to
be provided. They are the interface between climate modellers, users and other stakeholders.
Engagement activities include face-to-face workshops to update users on project progress, gain
feedback and elicit user requirements; webinars for specific sectors to provide further insight on
the context in which people make decisions and how they have used climate information, and to
provide more detailed feedback on ideas and products; and focus groups to test products, such
as the user interface and the website.
Lessons learned and recommendations for good practice
The close engagement at national level between climate scientists and government officials
has also been highly effective in global activities, in particular at the UNFCCC Conference
of the Parties to assess progress in dealing with climate change, and in the work of the
Intergovernmental Panel on Climate Change, which aims to gain consensus through meetings
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and discussions on various strategies. The United Kingdom has a strong voice at the UNFCCC
Conference of the Parties and in the Intergovernmental Panel on Climate Change through its
national climate capability with the NMHS and partners from academia.
Co-development of the national climate forum is essential right from the outset to design the
aims, outputs and methods of delivery and engagement. This ensures maximum engagement
with the stakeholders. Flexibility to adapt to changing requirements is essential.
Online portals are an effective delivery system that ensures instant access to material for
stakeholders, but personal interaction remains essential for managing good working
relationship, as are more in-depth briefings. It is useful to organize activities that explore specific
avenues in greater detail, for example, following up with one-to-one interviews to better
understand a user requirement or setting up a small focus group to test a tool.
Based on feedback and interaction with stakeholders, layered scientific information is
increasingly being provided, with accessible summaries (sometimes as infographics), followed
by more detailed material, leading on to longer and more technical deliverables or papers. This
enables the scientific information to reach the widest possible audience while ensuring there is
enough detail available to experts to obtain maximum impact for the research.
The processes for developing the climate service for the UKCP18 project have been based on the
experience of developing the previous set of UK national climate projections. Scientific research,
market research, website user analysis and continual user workshops were carried out prior to
the start of the project. This provided very useful evidence to build upon and understand how
to structure the project to deliver a service that is more aligned with user expectations and
requirements. One of the most important lessons is that the audience and their requirements of
the service need to be clearly defined very early on.
4.7

National Climate Outlook Forum: Climate Information for Decisionmaking in Peru

Background
The National Meteorological and Hydrological Service of Peru (SENAMHI), in partnership
with the Global Framework for Climate Services and the World Meteorological Organization,
developed the National Climate Outlook Forum (NCOF): Climate Information for Decisionmaking, financed by the Budgetary Programme 068: Vulnerability Reduction and Emergency
Response for Disasters (PREVAED). The NCOF is a significant engagement mechanism that
greatly contributes to the SENAMHI mission of providing meteorological, hydrological and
climate products and services in a reliable and timely manner, in collaboration with users, to
guide informed decisions in a context of diversity and climate variability in the country.
SENAMHI is currently working on institutionalization strategies to make the NCOF a
fundamental, regular (likely to be annual) and sustainable activity. It is already considered in the
operational institutional plan, budgetary programmes (for example, PREVAED), and international
projects (such as the Climate Services to Support Decision-making in the Andes (CLIMANDES)
project).
What are the objectives of this user interface?
–

Establish regular dialogue between climate service providers and users on a national scale.

–

Collect user feedback to improve and develop climate products and services.

–

Strengthen risk communication based on climate monitoring and prediction.
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Who is involved?
Participants of the National Climate Outlook Forum include climate service researchers,
developers and providers, plus end users from several government departments (for example,
the National Institute of Civil Defence, subnational governments, municipal authorities,
and water authorities at national and local/basin level). Participants also include sectoral
representatives covering food security, agriculture, land management, forestry, water
management, transport, health and tourism, and journalists.

How is the interface conducted?
–

The National Climate Outlook Forum is organized as follows:
–

The main actors for decision-making on climate information from specific sectors are
invited to the forum;

–

The presentation titles are designed to catch the users’ attention. Moreover, the
presentations are grouped into modules according to similar content (for example,
recent climate patterns and trends, climate-related impacts, monthly and seasonal
outlooks);

–

After the presentations, participants are organized into working groups based on
the economic sector in which they operate. A specialist is assigned to guide the
dialogue around the presentation content, clarify any doubts and provide additional
information to participants. However, the specialist should not take the lead in the
conversation.

–

As part of the NCOF process, a methodology was designed to collect information and
analyses of actual services and to identify potential improvements.

–

All of the participants are subscribed to an electronic mailing list for the ongoing provision
of climate information services (e.g. bulletins).
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The experiences are compiled in documents and videos.

Lessons learned and recommendations for good practice
The credibility of forecast and monitoring information increases when it is informed by
subnational and local experts. These people understand and share their local knowledge of
climatic conditions. Therefore, regional institutional cooperation (from subnational authorities) is
needed to make climate information understandable and relevant for decision-makers.
Other useful information
Most of the decision-makers participating in the NCOFs have shown great interest in climate
services. Some of them consider not only seasonal forecasts but also monthly forecasts to be
extremely important and valuable.
Videos (Spanish only):
https://www.youtube.com/watch?v= E4Aj-ZSn2Tg
https://www.youtube.com/watch?v=hd8H-ka3o_I
4.8

Caribbean Climate Outlook Forum

Background
Regional Climate Outlook Forums (RCOFs), sponsored by the World Meteorological
Organization, are active in several parts of the world and are a principal user interface
mechanism of Regional Climate Centres. These RCOFs are crucial for the development and
delivery of effective early warning systems in that they provide real-time seasonal climate
forecasts and interpretation across relevant time and spatial scales. The Caribbean Climate
Outlook Forum (CariCOF) is one such RCOF that seeks to develop appropriate climate services
tailored to the Caribbean region to support the goals of climate variability and change
adaptation and disaster risk reduction.
What are the objectives of this user interface?
CariCOF is held twice per year ahead of the two main Caribbean seasons – the wet/hurricane
season and the dry season. At present CariCOF can be divided into three separate but
complementary activities: a technical training workshop for Caribbean meteorologists and
climatologists to support the development of national and regional zero- and three-month lead
seasonal rainfall, drought, temperature and extreme rainfall outlooks (see Figure 5), and the
forum itself that (i) discusses the outlooks with users, their implications and possible responses
for reducing risks for the region’s climate-sensitive sectors, and (ii) discusses other issues related
to climate information and early warning and builds awareness and capacity in climate-sensitive
sectors to adapt to and reduce risk posed by climate-related hazards.
Who is involved?
These events are led by the Caribbean Institute for Meteorology and Hydrology, with support
from many international and donor partners, such as the World Meteorological Organization,
International Research Institute for Climate and Society, National Oceanic and Atmospheric
Administration, University of Arizona, United States Agency for International Development, and
Environment and Climate Change Canada. These agencies interact with regional and national
bodies from across the Caribbean covering the five priority areas of the Global Framework for
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Climate Services – agriculture and food security, health, water, disaster risk reduction and energy.
Practitioners and policymakers from each of these sectors participate, often represented by their
respective ministries and departments, as well as farmers and cooperatives, and water resource
managers and distributors. Personnel from the tourism sector, not one of the five priority sectors
but a key player in the economies of the Caribbean, also participate.
Each CariCOF has a different focus, as the dry season forums predominantly focus on water and
agriculture, and the wet/hurricane season forums on disaster risk reduction due to the threat
from tropical cyclones. Other sectors are invited to both meetings, with at times some emphasis
on them; for example, the health sector in Dominica launched its climate and health vulnerability
assessment at the wet/hurricane season CariCOF of 2016, so there was a significant emphasis on
health along with disaster risk reduction.
How is the interface conducted?
The CariCOF is a two-day workshop that travels across the Caribbean, consisting firstly of the
delivery of the seasonal outlooks, preceded by a presentation of the climatology of the season
that puts the outlooks in context. This is followed by a discussion of the regional implications
of the outlooks for the users, after which the participants are broken up into smaller groups
focusing on the implications and how they may adapt their systems, if necessary, to reduce risks.
The groups then present reports on their discussions. The remainder of the forum focuses on
areas of interest related to outlook and climate information in general. These can take the form
of interactive, awareness/capacity-building sessions for users that also help to create a space for
dialogue between meteorologists and users. The forums have also been used to discuss ways
of enhancing products, introducing potential new products and enhancing service provision
through improvements in networking and outreach, communication and engagement. In the
past, messages on climate issues have been enhanced at the CariCOFs through drama, song and
competition.

Figure 5. Drought outlook for the Caribbean: one of the primary products from CariCOF
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Lessons learned and recommendations for good practice
–

When CariCOF was held only once a year, the engagement of the sector representatives
was too infrequent, which did not adequately serve the purposes of maintaining a level
of capacity- and awareness-building in these climate-sensitive sectors. A focus on both
seasons has served the sectors well, making users more aware of the differences between
the seasons and the challenges they bring. This awareness is supported by other sector
meetings, as well as National Climate Outlook Forums.

–

A roving CariCOF across the Caribbean allows for more national agencies to participate
and build their awareness and capacity regarding the outlooks, their interpretation and
application.

–

Presentations and discussions are not enough to satisfactorily build awareness and capacity
in the region; finding innovative and interactive ways is paramount to keeping a focus
during sessions and making learning and understanding easier.

Other useful information
More on CariCOF can be found at http://rcc.cimh.edu.bb/caricof/, and the outlook products are
presented at http://rcc.cimh.edu.bb/climate- outlooks/.
4.9

Greater Horn of Africa Climate Outlook Forum

Background
Regional Climate Outlook Forums strengthen regional networking of climate service providers
and user representatives. Participating countries recognize the potential of climate prediction
and seasonal forecasting as a powerful development tool to help populations and decisionmakers face the challenges posed by climatic variability and change. Capacity development is
one of the key components of RCOFs, generally conducted as a pre-forum session for the experts
from NMHSs to improve understanding of the regional climate processes, access and interpret
global and regional climate prediction products, and gain skills in long-range forecasting and
communicating the probabilistic information along with the uncertainties.
What are the objectives of this user interface?
The Greater Horn of Africa Climate Outlook Forum (GHACOF), the first RCOF, has been operating
since 1998. The Intergovernmental Authority on Development (IGAD) Climate Prediction
and Applications Centre (ICPAC) spearheaded GHACOF with the aim to reduce risks through
seasonal forecast services and pre-season contingency planning for climate-sensitive sectors.
The forum takes place under the auspices of WMO with the support of the NMHSs of the Greater
Horn of Africa. The WMO Regional Climate Centre IGAD, hosted by ICPAC, provides overall
coordination for the operation of GHACOF.
Who is involved?
The Greater Horn of Africa Climate Outlook Forum brings together representatives of NMHSs
from Djibouti, Eritrea, Ethiopia, Kenya, Somalia, South Sudan, Sudan and Uganda, as well as
Burundi, Rwanda and United Republic of Tanzania. The forum is held every year in February,
May and August to prepare guidance for the major rainfall seasons, namely March to May
(see Figure 6), June to August, and September to December. Users from various sectors or
fields, including health, disaster risk management, gender issues, civil society, agriculture and
food security, water resources and marine and oceanographic resources, the media, non-
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Figure 6. Rainfall outlook for March to May 2016 for the area covered by the Greater Horn of
Africa Climate Outlook Forum
governmental organizations and development partners are involved in the GHACOF process.
They review the potential impacts of the seasonal forecast according to their specific areas of
interest.
How is the interface conducted?
The most recent forum reviewed the state of the global and regional climate systems and
their implications for the March to May seasonal rainfall over the region. Among the principal
factors taken into account were the observed and predicted sea-surface temperatures in the
global oceans. Users from agriculture and food security, livestock, water resources and disaster
risk management, non-governmental organizations and development partners discussed the
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potential implications of the consensus climate outlook and developed mitigation strategies
for their respective countries and sectors. Evaluation of how the mitigation activities were
implemented will add value to this interface.
Lessons learned and recommendations for good practice
Knowledge of the intra-seasonal variability, probable rainy season onset and cessation dates/
amounts, and distribution of dry/wet spells is critical for reducing climate risks for local climatesensitive livelihoods. Efforts to address probable rainy season onset and cessation dates at ICPAC
began in August 2013 with a pre-Climate Outlook Forum capacity-building training workshop
prior to the thirty-fifth session of GHACOF.
The forty-first session of GHACOF started presenting seasonal rainfall forecasts in the form of
probability of some threshold rainfall amounts for use in application sectors like agriculture
and food security, water resources and other socioeconomic sectors. Some user needs require
processing of likely local characteristics in timescales of days to weeks within the season.
However, often data at these timescales are poor or unavailable. ICPAC, in partnership with
NMHSs, is working to remedy the major shortcomings of observation networks which limit the
accuracy and availability of climate information, products and services for disaster risk reduction.
To this end, ICPAC is developing an integrated gridded regional database.
An evaluation of different channels of information dissemination concluded that the use of
multiple channels is important. For example, farmers revealed that they preferred SMSs due
to the speed, ensuring timely/early delivery of useful warnings and other relevant information,
and due to the shortness and accuracy of the message, which could be stored on the mobile
phone and used as a reference. On the other hand, community meetings provided an interesting
platform for direct interaction with project staff and other agricultural experts, through which
critical information was shared and questions were answered immediately. The church, too,
was an important channel, enabling followers to get first-hand information about the upcoming
season and the recommended agricultural practices to employ. Lastly, demonstrations enabled
extension officers and other experts to provide hands-on experience on how each of the agreedupon practices was done.
It would be useful in the future to know how much the farmers understood in relation to
the climate information they were receiving, to ensure they were applying it appropriately.
It would also be useful to understand how the user representatives who attended the forum
were conveying the information back to the users and decision-makers on the ground in their
countries.
4.10

International and national coffee production, trading issues and global
seasonal climate forecasting

Background
Coffee is the world’s second most traded commodity. Understanding the links between seasonal
climate and coffee bean production in a country such as Viet Nam provides useful information for
future export and other management decisions for this industry. In addition, knowledge of likely
production and associated weather and seasonal climate risks in other world coffee production
regions (for example, Brazil, Costa Rica, Colombia) also greatly impacts decisions regarding
forward selling and exports in a major production region such as Viet Nam. Large multinational
commodity traders are now increasingly investigating ways of incorporating global seasonal
climate forecasting into their particular management needs. However, identifying the means to
effectively provide this type of knowledge and establish this kind of interaction on a global scale
is only now being realized.
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Additionally, more local seasonal climate and coffee crop production modelling is being
conducted to determine if forecasts of coffee production and yield can be achieved for particular
provinces in Viet Nam as a test case for future global forecasting of coffee bean production.
What are the objectives of this user interface?
The aim of this user interface is to illustrate how a major coffee production and export/
trading company is working closely with a climate applications research agency to identify key
management decisions, both locally and globally, which could benefit from advanced seasonal
climate forecast information, especially for periods of the year that are relevant for production
forecasting (for example, identifying likely periods of future drought). It also illustrates how data
streams can be included in complex coffee crop simulation models to provide the needed and
more detailed coffee production forecasts, and which may be made up to a year in advance of
the harvest.
This user interface process investigates the extent to which weekly to monthly interaction with
a coffee production and trading company creates an environment of understanding and trust in
the type of forecast being delivered and in the co-development and timing of suitable forecast
outputs that fit exactly into the company’s management decision frameworks.
The process involves:
–

Meetings and in-house workshops, involving the coffee production and trading company
and its associated farming cooperatives and managers, to identify core management
decisions across the company supply chain in the production and export of green coffee.

–

Meetings with managers to identify the seasonal climate forecasting needs in order to
provide ongoing operational forecasts for the coffee growing regions of Viet Nam.

–

In-house workshops and meetings with managers to identify the seasonal climate
forecasting needs for all other relevant world countries that produce coffee and which may
thus impact the supply and global price of coffee. Note that the seasonal forecast needs
extend beyond rainfall and can include number of frost days, dates of last severe frosts and
so on.

–

Workshops and in-house meetings with managers to identify data streams and key output
needs for forecasts of green coffee bean yields (tons/ha) for key provinces in the country (in
this case, Viet Nam, as well as competitor countries as required).

–

Meeting and working with operational agronomists, testing the operational aspects of
yield forecast outputs through hindcast processes and conducting independent verification
in real time.

–

Meeting and working with production managers, identifying other key world regions
where coffee is produced through to completion and developing integrated coffee
production model/seasonal climate modelling systems.

–

Through internet and email, providing bimonthly updates of all available outputs in
probabilistic formats (probability of exceedance diagrams and maps).

–

Evaluating the meetings and workshops, especially with the core client agency (the coffee
production and export company) against the objectives of the agreement.
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Who is involved?
The world’s second-largest coffee exporting company, specifically its chief executive officer for
the region, local production and trading managers and associated grower cooperatives and their
managers – all linked with a climate science and applications research agency (multidisciplinary
staff including meteorologists, climatologists, software engineers, agronomists and economists).

How is the interface conducted?
–

Through in-house workshops, focus meetings, internet, email, fact sheets, manager and
farmer workshops, ranging from one-on-one interactions to management meetings with
approximately 10 managers.

–

Through an on-call service for emails from any world company office requesting specific
climate forecasting or yield estimates.

Lessons learned and recommendations for good practice
Co-development is essential, with almost continuous engagement with all managers and
decision-makers in this global industry. A key aspect is to ensure that those (global) managers
not involved in the early stages of the co-development are given separate briefings in order
to gain ownership of the detailed processes. When interacting with senior global managers,
it is essential to ensure that unnecessary jargon is avoided and all diagrams and maps (e.g. of
probabilistic information) are fully explained. It is important to be available for answering
questions on any aspect, regardless of whether it appears extraneous to the original project. It
is also important at all times to: keep all forecast outputs short and to the point, keep abreast of
all global climate patterns and developments, ensure integrated crop production outputs make
sense and can be ground-truthed with other experts, and keep communication open.
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Research on climate risk management for the Japan apparel industry

Background
The Japan Meteorological Agency (JMA) has conducted a research project to promote climate
risk management, which involves reducing weather risks caused by extreme events such as
heatwaves or cold spells in various sectors, using extended-range weather forecasting, such as
the “Early Warning Information on Extreme Weather” (a two-week forecast), the “One-month
forecast” and so on. In the research reported herein, JMA investigated the relationship between
fashion item sales and temperature along with other weather factors. The use of two-week
forecasts for added benefit in sales promotion was also investigated.
What are the objectives of this user interface?
The aim is to present actual cases (best practices) that demonstrate the effectiveness of climate
risk management for industries susceptible to climatic impacts, and to promote climate risk
management in various industries by publishing the results. The apparel industry was chosen as
an industry susceptible to climatic impacts in this research.
Who is involved?
The Japan Apparel-Fashion Industry Council (JAFIC) and its related companies cooperated with
JMA by providing several years of sales data on fashion items.
How is the interface conducted?
This research project has been conducted as follows:
–

The Japan Apparel-Fashion Industry Council and related companies kindly contributed to
the study by providing several years' worth of fashion sales data.

–

Factors in the relationship between weather and fashion sales were discussed.

–

Stakeholders developed ways of modifying their sales management using two-week
forecasts.

–

A workshop and seminars have been held in collaboration with JAFIC and JMA, which aim
to share the achievement of the research among the apparel industry and private weather
companies and to promote the utilization of weather/climate information in this sector.

Lessons learned and recommendations for good practice
Based on a good research project design (including focused scoping meetings) and the sharing
of relevant data, significant correlations between sales and temperature were identified, and
specific tailored guidance was produced and subsequently applied. Key results from the project
were:
–

There are threshold temperatures at which sales increase remarkably (see table and
Figure 7).

–

For some items, sales are related to other weather factors.

–

Sales tend to fluctuate in phase with weekly average temperature variations.
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Threshold temperatures for individual items
Items (for women)

Threshold temperature (°C)

Sandals

Above 15

Knitwear

Below 27

Blousons

Below 25

Winter innerwear

Below 15

Coats

Below 18–19

Knitted hats

Below 15

To adapt to climate risk, stakeholders can take measures against such risks using forecast
products. In the case of sandals, for example, if the two-week forecast indicates a high possibility
of temperatures exceeding 15 °C, then shoe company managers should check that there is
sufficient stock and should frequently replenish stock. Floor managers may also wish to prioritize
the display of sandals in the selling area.
On the basis of the results obtained and discussions with apparel experts, the following plans for
sales promotion might be implemented:
–

Modification of supply volume from warehouses to stores;

–

Strengthening of visual merchandising methods, such as point-of-purchase placement;

–

Development of sales talk for customers;

–

Arrangement of sales floor plans.

Sales volume

Temperature (°C)

Dark fine line: weekly average temperature
Pale thick line: sales volume (sandals)

Date (month/day)

Figure 7. Time-series representation of sandal sales and mean temperatures
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Other useful information
Apparel company experts made the following comments on these results:
–

The results help us organize alternatives to regular items when temperatures remain
extremely high in early autumn.

–

Women tend to purchase knitted hats not only for protection against the cold but also as
fashion items. As a result, even if the temperature is higher than normal, there is advance
demand unrelated to temperature. However, the relationship between temperature and
sales greatly helps our understanding of design for individual stores and related planning.

–

It is surprising that the sales shares of selling areas vary with temperature. This relationship
will help us design sales area plans based on temperature variations.

4.12

Climate information to support the health sector in Madagascar

Background
An institutionalized Climate and Health Working Group was established by a memorandum of
understanding between the Madagascar Ministry of Public Health and the Ministry of Transport
and Meteorology.
What are the objectives of this user interface?
The working group aimed to identify the climate and weather information and service needs of
the health sector, including gaps in current data, information and service delivery, and to help
the Madagascar Meteorological Service meet the specific needs of the health sector. It also aimed
to help the health sector use climate data and information for the prevention of epidemics and
for guiding response activities for three of the climate-sensitive diseases present in the country:
malaria, plague and Rift Valley fever.
Who is involved?
At its creation the group was composed of 15 members, including 9 health experts from the
Madagascar Ministry of Public Health (one each for malaria, plague, Rift Valley fever, and health
and environmental issues, and five for epidemiological surveillance, including animal health),
5 climate experts from the National Meteorological and Hydrological Service (climatology,
weather forecast, climate forecast, research and hydrology) and one researcher from the Pasteur
Institute of Madagascar (a Malagasy private non-profit research institute).
International organizations working in the health sector, such as the United Nations Children’s
Fund and the President’s Malaria Initiative (led by the United States Agency for International
Development and co-implemented by the Centres for Disease Control and Prevention) became
involved at a later stage.
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How is the interface conducted?
In order to improve the literacy in the user and provider communities, two workshops were
organized after the establishment of the working group with two main goals: (i) improve
the knowledge of climate data and information at national and international levels, as well
as methods for accessing and manipulating existing databases to analyse and interpret
epidemiological and climate data; and (ii) identify health sector needs in climate data and
information. These two workshops established the knowledge base to kick off the development
of climate services.
To ensure a continued dialogue between users and providers, all climate and health stakeholders
from the 22 regions of Madagascar meet face-to-face at regular national climate and health
workshops organized with financial support from the WMO Public Weather Services Programme.
At these workshops participants discuss: (i) benefits of the climate services developed; (ii) gaps
and needs; and (ii) the future workplan.
Lessons learned and recommendations for good practice
As a result of the collaboration between the working group member institutions, climate services
were developed that facilitate early detection of disease outbreaks (see Figure 8) and probable
epidemics and selection of strategies for prevention and response.
The main challenges facing all the stakeholders are sustainability of the activities and
maintenance of the current dynamism and enthusiasm.
Other useful information
Four key factors are crucial to the long-term success of the Climate and Health Working Group:
(i) maintain an interest in working together; (ii) build health professionals’ awareness of the
need for climate information and services; (iii) continue the presence of an external agent (such
as WMO) acting as a catalyst to bring the groups together; and (iv) access to a seed-funding
mechanism for pilot projects.
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Figure 8. Map showing potential for disease outbreaks
4.13

Close provider–user interaction in the Canadian energy sector

Background
The state-owned utility Hydro-Québec in Canada provides electricity to 4.2 million customers.
Ninety-nine per cent of the electricity generated by Hydro-Québec is hydroelectric. Hydraulic
turbines are fed by dams largely filled during spring melt, while peak demand occurs in January
when temperatures can plummet to –30 °C. Demand occurs before water becomes available;
electricity provision thus requires large reservoirs, tight water management and improved
utilization of climate forecasting/projections in key management decision-making.
What are the objectives of this user interface?
The aim of this user interface is to illustrate the value to a major hydroelectric authority of using
tailored climate forecast and future climate projection information in critical management
decisions and processes. Initially, the Hydro-Québec forecast system for electricity demand had
not been taking into account the likely impacts of a warming climate. This approach resulted
in overestimating winter demand, which led to excess storage in upstream reservoirs. HydroQuébec has now realized that including a future warming trend in decision-making could allow
for improved load forecasts, more efficient water resource management and greater potential to
take advantage of the export market (see Figure 9).
Who is involved?
Hydro-Québec is a founding member of the Ouranos Consortium, which consists of
40 employees recruited from academia and research institutions to acquire and develop
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Figure 9. Analysed impacts of hydrological regimes in hydropower operational rules (Chutedes-Passes) for the period 2040–2069. The main result indicates that annual mean
hydropower generation would increase with adaptation measures.
relevant climatological knowledge to inform and advise decision-makers and stakeholders. In
addition, Ouranos has support from 35 contributing collaborators and an expertise network of
400 researchers and professionals.
How is the interface conducted?
Ouranos has a Vulnerability, Impacts and Adaptation group that acts as a network hub
and whose members work as liaison officers for potential stakeholders. Their work involves
identifying priority research needs through a variety of mechanisms: committees, workshops,
etc. Hydro-Québec employees that work at the Ouranos headquarters in Montreal, Canada
(since Hydro-Québec is a member of Ouranos) are in direct and close contact with the climate
science staff of Ouranos. Hydro-Québec sponsors specific projects targeting its needs in addition
to its annual contribution to the base funding.
The interface-driven scenario-building process for this industry is:
–

Based on the project’s topic, designate a “scenario staffer” who will support the
Vulnerability, Impacts and Adaptation project.

–

Interact with specific users in order to fully understand the required project objectives,
the time horizon of interest, the precise type of climate information needed (temperature,
precipitation, etc.), and the resources that will be made available to incorporate this climate
information into the project. Importantly, this requires an iterative process as new users
often have unrealistic expectations regarding the breadth of details that can be provided
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by climate change projection outputs. Detailed discussions are required with users to
identify a suitable middle ground between information needs and climate change science
capabilities.
–

Based on the project’s needs and resources, provide either more generalized climate
scenario outputs or more customized climate scenarios using methods of varying
complexity tailored to each problem. The size of the ensemble, whether simulations
are regional or global, the downscaling method, the type of statistical analysis, and
the observations against which simulations are compared, are all parameters that vary
according to each project.

–

Support users in incorporating these scenarios into their own research or analysis,
taking care to properly account for leading sources of uncertainty. Uncertainty analyses
are embedded in every project and monopolize a substantial fraction of the collective
brainpower. They systematically include inter-model comparisons and, when required,
assessments of natural variability, allowing users to evaluate the consensus around and
significance of projected changes.

–

Report on the work done and the methods used for internal peer review.

Lessons learned and recommendations for good practice
Differences in language and scientific backgrounds between the climate modellers,
academics and Vulnerability, Impacts and Adaptation professionals can limit exchanges and
communications. Social scientists should be included in the team of consultants in order to
facilitate the interaction between users and climate scientists. The proximity to users has the
advantage of helping identify the needs for climate information and anticipate requests. Indeed,
one mistake made early on in this type of work was in not properly guiding users to clearly
identify their climate information needs and decisions.
This additional level of user customization is now a central pillar of the development of climate
scenarios at Ouranos. There is a need to anticipate user requests. The learn-as-we-go approach
might be appropriate for academic work but is riskier in projects supporting decision-making.
These experiences stress the importance of giving staff time to experiment with new methods
to widen the experience pool and to test the robustness of the prospective methodologies.
The challenge is to understand well enough the end-user problem. Doing so requires a
multidisciplinary team with enough experience in a wide range of disciplines to accurately gauge
the relevance of each one of those methodological choices.
4.14

High-level engagement with the Australian sugar industry

Background
The Australian sugar industry suffered massive losses caused by excessive rain during 2010 and
2011, a period marked by a major La Niña event. Although sugar growers made appropriate
management decisions to cope with the possibility of excessive rainfall, other sectors of the
sugar supply chain may have been less prepared. Key harvesting operations along the entire
eastern Australian coast were severely disrupted, resulting in hundreds of millions of dollars
(AUD) in losses. These losses were partly caused by the inability of exporters to fulfil many of
their export commitments and contracts. Accordingly, following a major international sugar
industry conference in Singapore where this disastrous situation was discussed, the key leading
export agency for Australian raw sugar approached a climate applications research entity to work
together to identify ways to better prepare for future hazardous climatic conditions.
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What are the objectives of this user interface?
The aim of this particular user interface is to illustrate how a major exporting agency is working
very closely with a climate applications research entity to better identify key management
decisions that could benefit from advanced seasonal climate forecast information, including
identifying specific periods of the year and particular types of seasonal climate forecast outputs
(and also shorter-term weather forecast outputs) that could be tailored to the company’s exact
needs.
This user interface process investigates the extent to which almost day-to-day interaction with
the sugar export company creates an environment of trust in the type of forecast output being
delivered and in the co-development of suitable forecast outputs and timing of outputs that fit
exactly into the company’s management decisions.
The process involves:
–

Focused workshops and meetings, involving all agencies across the sugar industry
supply chain in Australia (growers, harvesters, millers, export agencies, marketers) in the
developmental phase, thereby creating a sense of ownership of the project by all involved
in the industry. Meetings are conducted in the clients’ own offices and involve all company
staff as required.

–

Collecting yield and sugar content (commercial cane sugar) data from all eight milling
companies as well as the industry export agency, especially in regard to quantifying losses
due to excessive rain over the past 50–70 years.

–

Identifying available and suitable longer-term weather forecast models (out to 14 days)
and, especially, seasonal climate forecast models (with three months’ validity, but also with
extended lead times of one to four months) that could provide (i) standard forecasts of
precipitation, maximum and minimum temperatures, and radiation for the area concerned,
and (ii) inputs that may be required for sugar crop simulation models to develop more
precise forecasts of sugar content (loss) or yield loss.

–

Testing the appropriateness of various forecast models (for example, models from the
Bureau of Meteorology, UK Met Office, European Centre for Medium-range Weather
Forecasts, National Oceanic and Atmospheric Administration/Climate Prediction Center,
and the Queensland government/University of Southern Queensland statistical Southern
Oscillation Index-based model, which has the ability to be easily integrated into crop
simulation forecast models) for the sugar-growing regions concerned and especially for
extreme rainfall periods.

–

Evaluating the meetings and workshops, especially with the core client agency (the sugar
export company), against the objectives of the agreement.

Who is involved?
Australia’s largest sugar export company, but also necessary interactions with all eight milling
companies and sugar grower organizations and individual growers.
How is the interface conducted?
–

Weekly meetings with the sugar export agency at the company’s offices, daily email
updates that include any weather or climate systems developing over the entire range
of timescales in order to provide a risk warning of the probability of high rainfall periods
during the critical harvest period (June to December) as well as during the critical earlyharvest period (May/June).

EXAMPLES OF GOOD PRACTICES FOR USER ENGAGEMENT

35

–

More detailed documented summaries, maps, etc. provided by the end of the first week of
each month throughout the year.

–

On-call phone service available 24/7 for any potential critical weather/climate situations
facing the sugar export company.

–

Detailed sugar export company in-house workshops and presentations designed for
commodity traders and senior managers of the company.

–

More strategic research modelling to predict the size of the total Australian sugar harvest,
utilizing integrated seasonal climate forecasting models and sugar crop simulation models
with Geographical Information System approaches, followed by the provision of detailed
and tailored maps/graphs for restricted distribution.

Lessons learned and recommendations for good practice
–

Make provision for changes in senior management and in key decision-makers: they may
not be aware of why such a detailed and tailored project/interface system was created in
the first place.

–

Keep all meetings and forecast outputs as short and to the point as possible. Lengthy
meetings with senior managers should be avoided unless specifically requested.

–

Keep all forecast outputs to one page or one small email at most, no matter how complex
and important. Make frequent updates, corrections or amendments as often as possible.

–

Recognize that tailored commercial operations may require a seamless output of both
weather and climate forecasts for management purposes.

–

Identify a champion in the company as early as possible – they assist in times of
management changes.

–

Avoid discussing highly tailored and hence commercially valuable forecast outputs (of
climate or crop yield) with any other entity.
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