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Executive summary

The Vanuatu Meteorology and Geo-Hazards Department (VMGD) currently provides a range of climate-related
services to Ni-Vanuatu. The Vanuatu Framework for Climate Services (VFCS; this document) is principally
guided by the Global Framework for Climate Services (GFCS), the VMGD Strategic Development Plan, a
National Stakeholder Consultation on Climate Services (NSCCS) and a series of one-on-one stakeholder
interviews. The goal of the VFCS is to ensure climate services for Vanuatu are of world-class standard,
sustainable, are reaching all end-users, and are effectively helping people manage and adapt to climate
variability and change in Vanuatu.

The VFCS report follows a basic structure of identifying:

a) The linkages with existing global, regional and national frameworks, strategic plans and policies;

b) The capacities and capabilities of both the providers and receivers of climate information;

c) The climate products and services currently being provided and ideas for what products still need to
be developed; and

d) The mechanisms and requirements for improving the communication, dissemination and use of
climate information.

Several key recommendations (see the next section) have been drawn from the report. A ‘Roadmap for
Strengthening Climate Services’, based on these recommendations, is also provided in Section 14.

While the report draws out several areas for the improvement and development of climate services in
Vanuatu, fundamentally, the greatest and most pressing need is for the following:

1. The development, through consultation with key stakeholders, of tailored climate products (including
training on their use); and

2. Improvements to and formalisation of mechanisms for communicating and disseminating climate
information (including the use of Ministerial directives with the provision of authority for action).

It is concluded that two major projects, based on the above needs, could be designed to address all of the
recommendations in this report. The estimated costs of these projects are in the order of USD800K to
USD920K each, and the projects would span six or seven years.



List of recommendations

Throughout this document, recommendations for actions and activities have been suggested to strengthen
climate information development, provision, understanding and use throughout Vanuatu. The following table
lists these recommendations in the order they appear in the report. These recommendations also inform the
Climate Services Roadmap (Section 14), which includes a suggested prioritisation, timeframe and indicative

costs associated with these recommended actions.

1. Develop and carry out a survey of observers and rainfall collectors in order to identify their additional
training requirements and opportunities for capacity building. In addition, determine whether observations
could be rationalised (e.g. are data on cloud cover and cloud type useful and therefore required?).

2. Regular surveys of principal users’ capabilities and needs (pertaining to climate information) should be
performed, perhaps every three to five years.

3. All Government Strategic Policies should be reviewed and if necessary revised to include strategies and
actions linked to the provision of climate information from VMGD. A follow-up recommendation is the
establishment if necessary of inter-departmental Memoranda of Agreement (MoAs) and the integration of
climate information into Standard Operating Procedures (SOPs), Service Level Agreements (SLAs) and
extension officer job descriptions.

4. Provincial Government should work with the VMGD to tailor climate information so that it best meets their
needs and directly informs their action and response plans.

5. VMGD to hold a ‘Climate and Business’ workshop hosted by the Vanuatu Chamber of Commerce and
Industry to develop climate services for Vanuatu business owners.

6. VMGD should work with key sectors and Provincial Government to develop tailored provincial Climate
Watches. These should be accompanied by, where possible, suggested actions that are tailored to the
capacity of the end-user. Suggested actions will be informed by ongoing stakeholder engagement, and
incorporate traditional knowledge where appropriate.

7. The Vanuatu Monthly Climate Summary (VMCS) bulletin should be enhanced to make more use of observed
climate information and products, and include impact assessments.

8. Baseline and current climate maps should be produced.

9. As part of an operational Climate Early Warning System (CLEWS), tailored climate bulletins issued to specific
end users and mobile phone apps should be developed. All products and the VMGD website need to be
consistently branded.

10. VMGD should perform an assessment of the optimal use of the existing networks for the dissemination of
climate information to Provincial communities.

11. Climate Briefing attendees should be asked to complete a questionnaire on how they use and disseminate
the information they receive at the Briefing.

12. A communications strategy and action plan should be developed to formalise the use of the existing
networks.

13. VMGD to consider options for pre-recorded broadcasts of up-to-date climate information using TV and a
phone messaging system.

14. Invite officials from higher levels of government to attend annual NCOFs to discuss policies for
strengthening the ability and authority for agencies to act on the climate information provided.

15. Talk to the Pacific International Training Desk (PITD) about the potential for developing training courses for
the provision and interpretation of climate information.

16. Feedback on the use and usefulness of climate information should be encouraged, particularly with respect
to any community-scale risk-reduction activities that have occurred as a result of receiving the information.

17. In addition to RECOMMENDATION 3, consider establishing MoUs/MoAs, SLAs and SOPs with all agencies in
the climate information network.

18. Consider a top-down Ministerial-led model for initiating standard operating procedures and enabling the

authority for actions.




1. Introduction, scope and purpose of the VFCS

Like other Pacific Island countries, Vanuatu faces a number of realities that pose a challenge to the successful
provision of climate information and services. These include cultural, political, social, financial and
infrastructure issues (e.g. cell phone and radio reception doesn’t cover the entire country), and there is
considerable geographic isolation between and within islands of Vanuatu. The population and GDP is
relatively low, therefore Government resource and funding distribution is constrained, meaning Ni-Vanuatu
are often reliant on international aid projects to support development initiatives.

The Government of Vanuatu, through the Vanuatu Meteorology and Geo-Hazards Department (VMGD),
carries out all weather and climate data analysis, monitoring and forecasting for Vanuatu. VMGD is
responsible for climate data collection, database management, seasonal forecasting, technical analyses and
climate change predictions for Vanuatu. These services are a fundamental requirement in the development of
informed and strategic climate change mitigation and resilience programmes for Vanuatu.

With the assistance of the Regional Technical Support Mechanism (RTSM), administered by the
Secretariat of the Pacific Environment Programme (SPREP), and the World Meteorological Organisation
(WMO) and regional partners, the VMGD has requested, scoped and produced a Vanuatu Framework for
Climate Services (VFCS; this document). The purpose of the VFCS is to:

e Be the basis for the strategic plan for the Climate Division for 2016 — 2023, and be used in the revision
of the VMGD strategic plan;

e Be consistent with the Vanuatu National Adaptation Plan for Action (NAPA), the Vanuatu Climate
Change and Disaster Risk Reduction Policy 2016 — 2030, the Vanuatu National Sustainable
Development Goals (SDGs) and the Pacific Islands Meteorological Strategy (PIMS);

e Be guided by the Global Framework for Climate Services (GFCS);

e Identify current human and technical capacities of the VMGD for producing and delivering climate
services;

e |dentify current and potential users of climate services, assess their information needs and evaluate
the mechanisms for dissemination and communication of climate information;

e Highlight gaps and needs that require addressing in the short- to medium-term future; and

e Produce a roadmap for prioritising and costing activities to be used for project planning.

The specific deliverables of this study, as described in the Terms of Reference (Appendix 16.5), were to
produce the following:

(i) Vanuatu Framework for Climate Services (VFCS) detailing all current products and services offered by
VMGD; current institutional, human, technical etc. capacities and issues and priorities to be addressed
in the future by VMGD; and

(iii) Climate Roadmap/Implementation plan mapping human, training, technical, policy, reporting needs
and phased time-frames for the introduction of new and necessary climatic products and services. This
document will provide approximate associate costing of each activity(s).!

To inform the development of the VFCS, a National Stakeholder Consultation on Climate Services (NSCCS) was
held in Port Vila, Vanuatu from 16 — 18 March 2016. This consultation was held in conjunction with the first
Vanuatu National Climate Outlook Forum (NCOF) from 14 — 15 March 2016. The NCOF and NSCCS brought
together a diverse group of participants including VMGD staff, national and provincial Government Officials,
Non-Government Organisation (NGO) representatives, regional partners, sector representatives and village-

! Note, the Climate Roadmap has been combined with the VFCS as Section 14.
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based rainfall network volunteer observers. These consultations were followed up with a series of one-on-one
interviews with the directors (and/or their representatives) from several Government Departments and NGOs.

Ultimately, the goal of the VFCS is to ensure climate services for Vanuatu are of world-class standard,
sustainable, are reaching all end-users, and are effectively helping all Ni-Vanuatu manage and adapt to climate
variability and change.

2. VFCS connections with other national and regional strategies, including
SDGs

The VFCS (this document) has been developed so it is consistent with, and will make a contribution to, key
national, regional and international strategies, policies, frameworks and plans. The purpose of this section is to
provide the higher level context for the VFCS. Consultation with VMGD enabled the identification of a “shell-
like” structure of where the VFCS sits in this broader picture (Figure 1). The immediate and most direct
connection is with the VMGD Strategic Development Plan (which is in the process of being updated), then at a
higher level with the Ministry of Climate Change Sector Policy, and so on. The elements of Figure 1, as well as
some other direct and indirect VFCS connections, are briefly outlined below. Note, the Global Framework for
Climate Services (GFCS) is outlined in Section 4.

VMGD Strategic Development
Plan 2014-2023

Vanuatu Framework for
Climate Services

Figure 1. The “shell-like” structure of where the VFCS fits in relation to key national, regional and international strategies,
policies, frameworks and plans.

The Vanuatu Meteorological Service Act commenced in April 1989, and was used to establish the Vanuatu
Meteorological Service (now the VMGD). The Act is the legislative framework and outlines the required
functions of the service, which includes the measurement, recording and publication of meteorological
observations, and promotion of the use of meteorological information.
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VMGD is principally guided by their 2014-2023 Strategic Development Plan (VMGD, 2014), which is currently
under review. This plan outlines seven priority actions, and one of these specifically targets the Climate
Division:

e Improved climate services, in particular, seasonal forecasting, ENSO advisory services, and public
climate outreach services.

VMGD has identified nine key outcomes that will enable the achievement of this priority action (VMGD, 2014),
and these have strong linkages to the five components of the GFCS that are outlined in Section 4. The VFCS
(this document) will assist VMGD in meeting its priority action, but it will also extend the scope of VMGD
further than that expressed in the Strategic Development Plan by identifying how tailored climate services that
reflect user needs can be achieved. Furthermore, the VMGD Director General and Director have indicated that
they would like the recommendations of the VFCS to be incorporated in future iterations of the VMGD
Strategic Development Plan. As such, it is important that the recommendations presented in this VFCS are
symbiotic with VMGD’s nine key outcomes (and associated key performance indicators). Section 14 presents a
roadmap for strengthening climate services in Vanuatu, where recommendations in this report are linked
directly to VMGD’s key outcomes in the 2014-2023 Strategic Development Plan.

Vanuatu has an ENSO Committee (and some VMGD staff are members of this committee), which is guided by

the ENSO Directive. This directive outlines the response process to ENSO events, and includes the monitoring
and subsequent dissemination of ENSO information to networks, clients and communities as well as collection
of observed impacts during ENSO events.

A National Adaptation Programme for Action (NAPA) has been established in Vanuatu, and the objective of
this project is to develop a country-wide programme of immediate and urgent project-based adaptation
activities in priority sectors, in order to address the current and anticipated adverse effects of climate change
(NACCC, 2015). As a result of extensive research, consultation and feedback, five project areas of work were
determined: 1) agriculture and food security; 2) water management policies/programmes; 3) sustainable
tourism; 4) community based marine resource management programmes; and 5) sustainable forestry
management.

The Vanuatu Climate Change and Disaster Risk Reduction Policy 2016-2030 was recently developed, and its
overarching vision is for Vanuatu to be a nation whose communities, environment and economy are resilient
to the impacts of climate change and disaster risks (NDMO, 2015). The policy provides a framework through
which risks can be identified, assessed, reduced and managed. The government of Vanuatu is committed to
six key priorities to direct the country’s climate change and disaster risk reduction efforts, and these priorities
fall into two categories — systems and themes. Systems include governance, finance, knowledge and
information, while themes include climate change adaptation and disaster risk reduction, low carbon
development, and response and recovery.

The Pacific Islands Meteorological Strategy 2012-2021 provides a guiding framework for the development and
support of national and regional weather and climate services throughout the Pacific Islands region (SPREP,
2012). This strategy is for Pacific Island Countries and Territories’ National Meteorological Services, donors
and partners to strengthen weather and climate services for all stakeholders. This is to be achieved through
timely provisions of early warnings, and information on weather and climate, especially climate change. One
of the four priority areas for action identified by this Strategy is improved climate services.

At the United Nations Sustainable Development Summit in September 2015, world leaders adopted the 2030
Agenda for Sustainable Development (United Nations, 2015), which includes a set of 17 Sustainable
Development Goals (SDGs). All 17 SDGs are connected to the United Nations Development Programme’s
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Strategic Plan focus areas; one of which is climate and disaster resilience. The goal of this focus area is to build
resilience to climate change and disaster risks, and ensure that development remains risk-informed and
sustainable. In addition, the Vanuatu government are currently drafting a 2016-2030 National Sustainable
Development Plan, which will be the highest level government planning document for the next 15 years. This
plan will address social, environmental and economic aspects of development, including climate and disaster
resilience.

3. What are climate services?

Climate services are the provision of climate information in a way that assists end-user decision-making. They
require ongoing stakeholder engagement, an effective access mechanism, and must respond to user needs.

Vanuatu has a tropical maritime climate, with relatively uniform temperatures and high humidity throughout
the year. The country observes a dry season from May to October and a wet season from November to April,
which is also the time of year when the risk of Tropical Cyclones is greatest. From year-to-year, deviations
from the average climatic conditions can pose a number of threats to the country’s society and economy. For
example, the state of the El Nifio Southern Oscillation (ENSO) and the associated positioning of the South
Pacific Convergence Zone (SPCZ) can have considerable implications for rainfall during Vanuatu’s wet season.
Specifically, El Nifio usually results in lower than normal rainfall, whereas La Nifia usually results in higher than
normal rainfall. The impacts of climate change, particularly those related to sea level rise, are also likely to
pose significant threats to future generations living in Vanuatu and all Pacific Islands.

During the NSCCS, some specific impacts of climate variability and climate change and their associated socio-
economic implications that were identified by participants included:

e drought —reduced reception and collection of freshwater resources, and reduced crop yields leading
to increased crop price and food shortages which can contribute to malnutrition;

e flooding — damage to crops, housing and transport infrastructure, and contamination of freshwater
resources increasing exposure to water-borne diseases;

e sea level rise — increased coastal erosion and storm inundation, and increased salt-water
contamination of groundwater; and

e seatemperature increase — coral bleaching, potential for lengthening cyclone seasons, and increasing
intensity of tropical cyclones and other weather-related hazards.

A range of climate services are already provided by VMGD (Section 8.1), which include the generation and
timely provision of climate products and information on a range of time scales. The purpose of providing
climate services is to ensure that Ni-Vanuatu have sufficient knowledge and skills to prepare for and respond
to the kind of climate threats described above.

To develop climate services, climate data are essential. Climate data include historic and real-time
observations of climate variables, plus computer model output covering both historic and future periods.
Climate data are only useful if they are reliable. Therefore, data must be collected systematically using high-
quality standardised instrumentation, which requires sufficient human and technical resources. In addition,
climate data must be continuously checked for quality and made easily accessible, which requires the use of a
database. Vanuatu’s climate data is currently stored in the VMGD climate database ‘CIiDE’, with VMGD staff
performing quality checks of the data prior to entering it into the database. VMGD staff also summarise and
interpret climate data and create climate products and information through the use of maps, plots, pictures,
tables and summary reports (e.g. the Vanuatu Monthly Climate Update). These climate products span all time
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scales: past years, current conditions, short-term forecasts, seasonal outlooks and climate change projections
for the next several decades.

Climate services also include the dissemination of climate information to the public or a specific user. They
require strong partnerships between the provider (e.g. VMGD) and stakeholders (e.g. national and provincial
government, non-government organisations and the media), for the purpose of interpreting and applying
climate information for decision making, sustainable development, and ongoing improvement of climate
information products, predictions and outlooks. As such, climate services can reduce the economic and
environmental impact of climate variability and change, and help address national and international
sustainable development goals. Effective climate services must be easily accessible and understood, timely,
and decision-relevant. They must also take into account the capacities and socio-economic conditions of all
end users. Achieving this requires ongoing capacity development and stakeholder engagement, to ensure that
climate services both address and respond to current and future end-user needs.

4. What is the GFCS?

Technological and scientific developments in recent decades have resulted in an improved capability to
understand and predict the Earth’s climate system. This has improved the ability to plan ahead to support
climate risk management and climate adaptation measures, which is supported by the development of
tailored climate services. However, the present capabilities of some countries preclude the production or
application of effective climate services, giving rise to a discrepancy between the climate services that are
being offered (if any) to that which could be offered and successfully applied. The Global Framework for
Climate Services (GFCS) was established in 2009 to address this discrepancy (WMO, 2014). The vision of the
GFCSis:

“To enable better management of the risks of climate variability and change and adaptation to climate change,
through the development and incorporation of science-based climate information and prediction into planning,
policy and practice on the global, regional and national scale.”

Ultimately, activities undertaken under the GFCS aim at developing climate services that reflect user needs,
and respond to changes in user needs. The GFCS has identified five components (or pillars) that are essential
to the effective development, delivery and application of climate services (Figure 2). These are:

e Observations and monitoring. Contributes to the understanding of local, regional and global climate,
and helps determine the socio-economic impacts of climate variability and change;

e (Climate Services Information System. Facilitates the production of climate services by enabling the
collection and processing of climate data, and the generation of climate products;

e User interface platform. The means through which users and providers of climate services can
communicate and collaborate, enabling the identification of user-specific needs so that tailored
climate services are developed and delivered,;

e Research, modelling and prediction. Improves understanding of Earth’s climate system and the
potential impacts of climate change, which supports the development and operationalisation of
tailored climate services; and

e Capacity development. ldentify and establish requirements and improvements to support the
successful implementation of the other four components.
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Figure 2. The pillars of the Global Framework for Climate Services (GFCS).

The GFCS also identifies five priority areas for the development and application of climate services:

agriculture and food security;
health;

disaster risk reduction (DRR);
water; and

energy.

Development of the Vanuatu Framework for Climate Services (VFCS; this document) was strongly guided by
the structure and priorities as described in the GFCS. There are sections in this document which address the
capacities of both the providers and receivers of climate services, the interface platforms and networks used
for the dissemination of climate information and feedback on its value, the kind of products that can be
produced and tailored to user needs, the research gaps that still require filling and the requirement for high
quality climate observations that are fundamental to all services.

All the GFCS priority areas have been addressed throughout the VFCS, as well as the following additional
priority areas that were identified by participants at the National Stakeholder Consultation on Climate Services
(NSCCS):

women and children;
fisheries;

tourism;

NGOs

business and industry; and
infrastructure
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Furthermore, the appendix includes summary sheets that outline sector-specific climate-related impacts and
suggestions for tailored products that were identified during both the first NCOF and the NSCCS.

5. What are the climate-related functions of VMGD?

VMGD is responsible for the collection, quality control, processing, storage and retrieval of meteorological and
climatological data so that it may be utilised by a wide variety of stakeholders. One of its primary
responsibilities is the preparation and publication of seasonal climate forecasts and long-term climate change
predictions. VMGD provides technical expertise to the National Disaster Management Office (NDMO) and
various climate-sensitive sectors during ENSO events, and disseminates advisories on significant climate events
such as El Nifio and La Nifia. It also pursues climate variability and climate change research in support of
national development strategies. In addition, VMGD has an active focus on community engagement, which
includes raising awareness of its climate information and services, and how these may be utilised by various
end-users.

5.1 VMGD capabilities and resources

There is strong capacity in the VMGD to meet current operational requirements. The Climate Division staff
manage Vanuatu’s Rainfall Network (VRN) which consists of 84 rainfall sites (see Figure 3 for the distribution of
rainfall observation sites just for Efate). There are additionally seven synoptic sites, although these are
managed by the Observations Department. These synoptic sites observe and record a range of variables
including temperature, rainfall, visibility and information on cloud type and cloud cover. Rainfall observers (all
84 are volunteers) record data in monthly log books which are sent to VMGD and manually uploaded into the
climate database (CliDE). The climate data stored in CliDE are all quality checked prior to being entered into
the database. It would be useful for web-based data entry to CliDE to be accessible at Provincial Offices, so
that data can be entered in a timelier manner.
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Figure 3. Location of rainfall observation stations in Efate, Vanuatu.
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The Vanuatu Rainfall Network is a valuable resource and should be maintained, as climate data are a critical
component of climate services. The current spatial coverage of the Vanuatu Rainfall Network is excellent, if
predominantly coastal (e.g. Figure 3), with observers in all provinces including many outer islands. Ultimately
VMGD would like to automate some of the network, which would require significant additional infrastructure
and investment. However, the VMGD have indicated that current observers would remain engaged with
VMGD (e.g. contributing to volcanic watches), and therefore retain their position as a focal point for climate
information sharing in their communities. This would be an excellent example of effective two-way
communication between the VMGD and stakeholders. Training and support is provided by VMGD to the
rainfall observers although it was noted by NCOF participants that more could be done in this area.

RECOMMENDATION 1: Develop and carry out a survey of observers and rainfall collectors in
order to identify their additional training requirements and opportunities for capacity
building. In addition, determine whether observations could be rationalised (e.g. are data on
cloud cover and cloud type useful and therefore required?).

In addition to automating some of the rainfall observation network, it is important that all climate stations
(including those installed by JICA, NOAA and NIWA) are properly telemetered, with all data uploaded into a
central database (e.g. CliDE).

VMGD staff constantly monitor the ENSO status, and provide ENSO advisory services that incorporate media
and SMS releases. Sea surface temperatures, trade winds, and regional cloud cover (which indicates the SPCZ
position) are also monitored, and a national Coral Reef Watch is produced. These activities are typically
dependent on the use of regional and global climate information generated by external sources such as the
National Oceanic and Atmospheric Administration (NOAA), Seasonal Climate Outlooks in Pacific Island
Countries (SCOPIC), Republic of Korea-Pacific Islands Climate Prediction (ROK-PI CLiPS) and the National
Institute of Water and Atmospheric Research’s (NIWA) Island Climate Update. The availability of regional and
global climate information is essential for VMGD, and ongoing optimal use of such resources will remain a key
requirement for the development and delivery of effective climate services in Vanuatu.

Additional responsibilities (such as facilitating community-based workshops) and the development of sector-
specific climate services will require additional technical and human resources. VMGD has planned a new
organisational structure for the Climate Division that would represent significant growth through the addition
of human and technical resources (Figures 4 and 5). Future growth should incorporate the need for sector
focal points within the Climate Division, who will liaise with focal points in other Departments, Provincial
Government and organisations. This could be achieved by ensuring the roles are written into Climate Division
job descriptions. There is also a need for a specialist IT/software engineer within the Climate Division who is
dedicated to the upkeep and development of CIiDE and its associated products and services suite CliDEsc; this
role could be carried out by the proposed Software and Program Officer (Figure 5).

Furthermore, the VMGD (through the Ministry of Climate Change) is currently constructing buildings in
provincial headquarters to house VMGD staff, National Disaster Management Office (NDMO) staff, and a
Provincial Disaster Officer (PDO). These buildings will accommodate Emergency Operation Centres, and link to
electronic government networks. Two of these centres have already been built in Torba and Tafea, with
additional centres to be built in other provincial headquarters. It is anticipated that these developments will
ensure VMGD is well positioned to develop and deliver future operational requirements including tailored
climate services.
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Figure 4. VMGD Climate Division current structure.
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6. Climate service users

6.1 Who are the users?

Weather and climate are topics of great importance to everyone, particularly when it comes to the physical
and social impacts of extreme climatic events like Tropical Cyclones, heavy rainfall causing flooding, and
drought leading to water shortages and decreased food production. Climate change adds another dimension
to these hazards, as it is likely that the impacts we live with today will continue to challenge our resilience and
ability to adapt for many decades to come.

As a result, there are many and varied users of climate information and services. Furthermore, different users
have different capabilities and needs, thus climate information must be tailored and delivered to cater for
these differences. In Vanuatu, the following principal user groups have been identified:

e National Government: Cluster Groups, National Disaster Management Office (NDMO); Departments
of Hydrology, Water Resources, Tourism, Infrastructure and Public Works, Agriculture, Forestry,
Livestock, Energy, Education and Fisheries; Ministry of Health; Vanuatu Project Management Unit,

e Provincial Government: Provincial Secretary Generals, Officers, Area Secretaries, Committees

e NGOs: Red Cross, Care International, Save the Children, World Vision, Oxfam, UNICEF

e Private Sector: Businesses (including international), Vanuatu Chamber of Commerce and Industry

e VMGD: Climate Observers and Vanuatu Rainfall Network (VRN) Volunteers

e Media: Television, Radio, Newspaper, Social Media

e General Public: People in Towns, Villages and Provincial Communities.

Photo taken at the first Vanuatu National Climate Outlook Forum (NCOF) in Port Vila, March 2016, which included
attendees from all of the primary user groups.
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6.2 What are their capabilities and needs?

Based on information gleaned from several end-user workshops and discussions (including the first NCOF and
the NSCCS), the capabilities and needs (pertaining to climate information) of the principal users listed above
are summarised here. We note that this summary is based on a sample of end users, and that as climate
services develop and strengthen over time these capabilities and needs will change.

RECOMMENDATION 2: Regular surveys of principal users’ capabilities and needs (pertaining
to climate information) should be performed, perhaps every three to five years.

NATIONAL GOVERNMENT

Government Ministries and Departments have high capabilities for understanding and using climate
information. While their needs vary, the main requirement is to be well-informed of current and forecasted
climatic conditions and the risk of adverse impacts pertinent to their sector and areas of responsibility. For
example, the Ministry of Agriculture needs to know, among other things, how much rain has fallen so far in the
current wet season, how this is different from normal, which provinces are experiencing the lowest/highest
rainfall, and what the climate outlook is for the coming months. MAF then has a responsibility to act on this
information to ensure that agricultural production and food security issues are minimised.

Some Government Ministries and Departments are using VMGD information, combined with their own
monitoring and modelling, very effectively. For example, the Water Resources Division of the Department of
Geology, Mines & Water Resources (DGMWR) issue a Hydrological Drought Advisory with associated actions
and safety warnings, which is informed by climate information and forecasts. Also, the Ministry of Health have
developed an E/ Nifio Key Messages booklet, which is disseminated widely. These products illustrate good
practice, and could serve as examples for other Government Ministries and Departments.

Other departments are less engaged with using climate information (e.g. Infrastructure, Women, Education,
Tourism, Fisheries), and would benefit from developing guidelines and/or booklets such as the examples listed
above. Furthermore, while all Ministries and Departments have Strategic Policies (for example, the Vanuatu
Agriculture Sector Policy, 2015-2030), not all policies explicitly include sections on climatic risk. Also, there is
room for improvement regarding the understanding and use of climate information by Government Sector
extension officers working at the community level, which could be strengthened through training and
refinements to job descriptions.

RECOMMENDATION 3: All Government Strategic Policies should be reviewed and if necessary
revised to include strategies and actions linked to the provision of climate information from
VMGD. A follow-up recommendation is the establishment if necessary of inter-departmental
Memoranda of Agreement (MoAs) and the integration of climate information into Standard
Operating Procedures (SOPs), Service Level Agreements (SLAs) and extension officer job
descriptions.

PROVINCIAL GOVERNMENT

The capabilities of Provincial Government for using climate information vary markedly, depending upon the
level of Government and the available technical and financial resources for each Province. Provincial Secretary
Generals (SGs) and Provincial Disaster Officers (PDOs) have a greater capacity to understand technical climate
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information than Area Secretaries (ASs) and members of Community Committees. Climate information needs
to be specifically tailored to match these varying capabilities.

Generally speaking, the needs of Provincial Government are for information and support that will lessen the
physical and social impact of climate hazards and improve the livelihoods of all Ni-Vanuatu, particularly those
living in subsistence-based communities. To help achieve this, Provinces should assess how they currently
interact with VMGD and work with the Division to produce information in a format most suited to their needs
and stakeholders. Provinces can then develop action/response plans, which are linked to the information. An
excellent example of this is the El Nifio Response Plan for Tafea Province produced by the Provincial Disaster
Committee Workshop in October 2015.

RECOMMENDATION 4: Provincial Government should work with the VMGD to tailor climate
information so that it best meets their needs and directly informs their action and response
plans.

NON-GOVERNMENTAL ORGANISATIONS

Staff and volunteers in NGOs are very capable of translating complicated information into more simplified
messages, and communicating these messages to people in villages and communities throughout the Pacific.
There are several good examples of this, such as the Seasonal Rainfall Watch produced by Red Cross, and the
climate change education programme which Save The Children are introducing to schools in Vanuatu. The
capacity of NGO volunteers that has been built up over many years has demonstrably made a difference when
responding to warnings and collecting information on impacts. It is important that their capacity continues to
be built to play this critical role at the community level.

The needs of NGOs are similar to those of Provincial Government, as both have a strong community livelihood
focus. There could be better linkages, including greater sharing of information on activities, projects and plans,
between Provincial Government, National Government sector extension officers and the NGOs, as all are
working at the community level. Provision of information and advice to the ‘last mile’ needs a well-managed
and coordinated approach. A lack of sharing of information, such as results from vulnerability or impact
assessments, often leads to a duplication of effort and reputational damage.

NGOs in Vanuatu are well coordinated and well connected throughout the Pacific Island region. There is an
NGO consortium in Vanuatu comprised of Red Cross, Save the Children, Care and Oxfam.

PRIVATE SECTOR

It is well recognised that businesses are significantly impacted by, and also play a significant role in the
recovery from, extreme climatic events such as floods and Tropical Cyclones. It is likely that business owners
have a high capability to use climate information, and they may already be accessing and using climate data
and forecasts through mechanisms such as the internet and media reports. However, relatively little is known
about whether this is happening, and if so whether the information is meeting their needs.

RECOMMENDATION 5: VMGD to hold a ‘Climate and Business’ workshop hosted by the
Vanuatu Chamber of Commerce and Industry to develop climate services for Vanuatu
business owners.
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The Vanuatu Chamber of Commerce and Industry (VCCI) maintain an excellent database of Vanuatu business
contacts (over 560 businesses).

VMGD

VMGD climate observers and Vanuatu Rainfall Network (VRN) volunteers provide a key role in gathering data,
but need more training in the use and translation of climate output information. This could be done at the
same time as training of members of community-based committees and Area Secretaries, as their capacities
are similar. VMGD'’s strategy of training a family (instead of an individual) on how to collect rainfall
observations is an excellent mechanism for building and sustaining data collection, and should be extended to
climate services training.

Photo of Mr Kalpeau Joseph, Area Secretary and VRN volunteer from Epau village, Efate.

MEDIA AND GENERAL PUBLIC

The media provide a critical role in the dissemination of climate information, and are very capable of
understanding and to some extent tailoring climate information so that it is more easily understood by the
general public. This has been aided by workshops with media personnel held at VMGD, and the production of
a glossary of technical terms. Refresher workshops should be held every few years, as people working in media
tend to be quite mobile and new people will need bringing up-to-speed.

At the community level, radio broadcasts are often a primary source of climate information (although not all

communities can receive these broadcasts). Thus, it is critical that the information communicated via the

media is understandable and consistent with that being communicated through other mechanisms such as
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notice boards and person-to-person contact. Overall, communities need good advice on what to do before,
during and after an event (e.g. a drought). The information must be timely, consistent and come from trusted
and well-informed channels.

7. Climate and impact data observations and monitoring

7.1 What data are currently being collected?

Participants at the National Stakeholder Consultation on Climate Services (NSCCS) were asked to identify what
specific climate and impact data (or related data) are currently being collected, and this information is
summarised in this section.

VMGD

VMGD collect a variety of climate data, which is subsequently stored in the climate database CIiDE. Rainfall
and air temperature are the primary variables that are monitored. During natural disasters and disease
outbreaks, the VMGD undertake additional and specific data collection, surplus to that obtained during
standard operations. Historic information is stored, including reports of Tropical Cyclone warnings and events,
dairies of extreme events, media clippings and public reporting. This historic information is used to help
VMGD understand the vulnerability of Ni-Vanuatu to climate and weather events, and to improve targeting of
awareness activities. The VMGD maintain a traditional knowledge database, compile VRN rainfall reports, and
perform annual phone surveys to ask participants about the impacts of ENSO events. VMGD job sheets
provide a record of all client climate data requests, including the data required and the amount of time spent
on the job.

Work has begun on rescuing historic data from paper records, but there are still many ship logs, missionary
diaries, WWII logs etc. that could include valuable historical climate data. There is an opportunity to use citizen
science to digitise these data.

VRN volunteers collect rainfall data and send it in to VMGD, however the data are often not shared with or
explained to the community where they were collected. VMGD is aware that some farmers are collecting
rainfall and other weather/climate data. There is an opportunity for VMGD to liaise with these farmers in
order to discuss obtaining, checking and storing the data. This could improve the spatial coverage of rainfall
observations in Vanuatu. However, it is very important to ensure the data are reliable and observations are
made according to international standards.

NATIONAL GOVERNMENT

Many government departments and divisions collect weather and climate-related impacts data that are or
could be used to improve climate services. Listed below are a sample of the type of data that were identified
at the National Stakeholder Consultation on Climate Services (NSCCS):

e NDMO: Receive and store data from impact assessments and situation reports carried out in provinces
and communities. Also collect Monitoring Indicators through the clusters — seven clusters have been
set up in Vanuatu following the UN Cluster System. NDMO plan to write a ‘Lessons learned’ document
about the 2015-16 El Nifio event, which will help plan for future El Nifio events. NDMO have also
produced a 2015 report called TC Pam: Lessons Learned Workshop.
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e Ministry of Health: Document confirmed cases of vector-borne and water-borne diseases, heat-related
infection and asthma cases. Carry out weekly surveillance and produce survey and assessment
reports. Manage a health database (includes malaria, EPI immunisation, reproductive health, HIV).

e Ministry of Land and Natural Resources: Water Resources Department collect river flow, water quality,
bore level and some rainfall data.

e Ministry of Finance: Regularly produce budget/revenue reports.

e Department of Agriculture: Carry out household income expenditure surveys.

e Department of Forestry: Keep logging data including reforestation.

e Ministry of Fisheries: Perform assessments of coral bleaching, and population estimates for crown of
thorn (starfish) and sea cucumber.

e Police: Compile situation reports pertaining to natural emergencies.

e Reserve Bank of Vanuatu: Produce assessments of economic indicators.

PROVINCIAL GOVERNMENT

The following information was shared at the NSCCS, and does not represent an exhaustive list of data collected
by Provincial Government.

e Sanma Province: Situation reports and rapid-response assessments have been produced since
establishment of the Sanma Provincial Disaster and Climate Change Committee (PDCCC). These
reports contain data collected from different clusters including reports of impact assessments, which
are verified by the PDCCC then passed on to the NDMO.

e Malampa Province have a database where they store and analyse survey questions before sending the
reports over to National Government. They have a statistics officer that keep all these data and work
with the disaster officer.

At the NSCCS, Provincial SG’s reported that impact data are collected during and after extreme climate and
weather events, and subsequently passed on to the NDMO.

NON-GOVERNMENTAL ORGANISATIONS

The Red Cross collect a variety of data which is predominantly community focused. For example, they carry
out awareness and community vulnerability profiling, which is reviewed every six months. This profiling
includes population statistics, assessment reports, as well as distribution, volunteer and logistic databases.
The Red Cross also have a project called Knowledge, Attitude and Practice (KAP) which could be used to assess
how communities’ behaviour may change as they learn more about their climate. Save the Children have
carried out EI Niflo monitoring through Digicel, by asking respondents a set of standard questions sent
fortnightly to 1000 random phone numbers. Other NGOs present at the NSCCS indicated that they generate
reports assessing water, food and infrastructure requirements at the community level.

PRIVATE SECTOR

UNELCO is a private enterprise involved in the production, transport and supply of energy and water. Their
operation includes a monitoring network of groundwater level, rainfall, river flow and river level data. The
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company carries out post-disaster assessments of water infrastructure and freshwater quality/quantity.
UNELCO do not currently share these data with VMGD.

GENERAL PUBLIC

Communities collect data that is typically informal, and shared in an informal way. Community Disaster
Committees (CDCs) have been established in some parts, and these have made positive contributions towards
community response to warnings, and information collection through initial assessments after natural
disasters. At the NSCCS, participants acknowledged the importance of building CDC capacity so that they may
continue to have a positive role to play at the community level. Communities have a wealth of traditional
knowledge, and more work is required to understand how such knowledge could be utilised in relation to
climate data.

7.2 Who keeps the records?

As outlined in Section 7.1, considerable impact-related data are being collected. Overall, it appears that
sector-segregated data storage prevails. In many cases it isn’t clear: a) if the data are being stored for future
reference, and b) by what means the data are stored. An ongoing discussion, led by VMGD and NDMO, is
whether there should be a centralised impacts database, and if so, who should manage the data collection,
maintenance and access. VMGD have suggested they could host a database of climate related hazard impacts.
This database could be used by VMGD to carry out scientific analyses of impacts linked to specific climate
events (e.g. drought impacts associated with El Nifio), which VMGD could then disseminate to end-users such
as NDMO to assist with future mitigation and adaptation measures.

Regarding climate data, VMGD have a climate database (CliDE) into which all the climate data are either
automatically or manually entered. It would be useful if an automatic/semi-automatic method of uploading
VRN rainfall observations into CliDE was created, perhaps funded through specific projects. Currently
considerable human resources at VMGD are required for manual data entry. A smartphone app could be
developed to perform this function.

7.3 Are the data shared?

VMGD staff provide climate data to anyone who completes and submits a data request form. Once the request
is approved by the VMGD Director, the data are usually sent via email or as a printed copy (if requested).
VMGD also send climate data from selected climate stations to an international database via the World
Meteorological Organisation (WMO)’s Global Telecommunication System. These data are used by researchers
and modellers around the world to produce and improve global climate monitoring and prediction products
and services.

Impact data after extreme events such as Tropical Cyclones are collected and passed on to the NDMO. These
data are used to produce impact assessments which in turn are used to allocate resources for disaster
recovery measures. Each Province has a Disaster Risk Reduction (DRR) database in which they store and
analyse survey questions and responses before sending the reports to the NDMO. Some Provinces, for
example Malampa Province, have a Statistics Officer who keeps all these data and works with the Provincial
Disaster Officer.

The NDMO have an established network with whom they share information, and they utilise partners including
Red Cross to do this. NDMO are also currently investigating church networks as a means for sharing weather
and climate information with communities.
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The Department of Geology, Mines and Water Resources have indicated that they are willing to share their
rainfall, river flow and borehole data records with VMGD. Most of these records are paper-based so would
require digitisation. The Department of Energy are also willing to share rainfall data they have collected at
existing and potential hydropower generation locations.

Save the Children collect impact data based on a core set of indicators. These impact data could be sent into
VMGD on a monthly basis and compared with rainfall and other climate data.

7.4 Plans for climate network expansion

Project proposals are currently being developed which will include the installation of new automatic climate
stations (AWS) in Vanuatu. While the number and location of the stations is still to be determined, their
installation will necessarily include an automated telecommunications system so that data are instantly
transmitted to VMGD and ingested into the CliDE database.

Future research projects (e.g. associated with climate change adaptation and vulnerability) will significantly
benefit from an enhanced climate network, and the climate product development, tailoring and services will
be much more reliable and spatially complete.

8. Climate information

8.1 What products are being produced?

The VMGD Climate Division’s primary output is the Vanuatu Climate Update (VCU), which is produced
monthly. The VCU is an outlook of expected climate for the upcoming three months, and includes information
on seasonal rainfall, tropical cyclone outlooks, and sea surface temperature forecasts. Both an English and
Bislama version of the VCU are produced, and it is distributed monthly via the VMGD website and email. In
addition to the VCU, VMGD are trialling a Vanuatu Monthly Climate Summary (VMCS). There is considerable
potential for development of this product (see Section 8.4).

VMGD hold monthly climate briefings in Port Vila, where climate summary and outlook information is
presented. Attendees are generally from government departments and some NGOs. A climate briefing was
held at the first NCOF in March 2016. This was a first for the majority of NCOF attendees, with a show of hands
indicating that just 12-15 people (the majority of which were VMGD staff) had previously attended a climate
briefing. Tropical cyclone seminars are held when required, and these enable direct communication with end-
users. Further climate information produced includes an ENSO update, brochures, posters and fact sheets.
VMGD participate in a radio talkback show once a month to discuss climate, weather and tropical cyclones.
Media releases and television segments are also produced as required, usually prior to significant climate
events.

One-off products have been produced which contain information on ENSO and climate change projections.
These include Klaod Nasara, an animation project (DVD, Youtube and TV) explaining the impacts of El Nifio and
La Nifa, and an ENSO Handbook (including a DVD, brochures and a games “toolkit”). In collaboration with Red
Cross, a Climate Information Toolkit was developed which provides Red Cross Field Officers with a FAQ sheet
about typical climate related questions asked in the communities. Climate change projection information for
Vanuatu was produced by the Pacific-Australia Climate Change Science Adaptation Planning (PACCSAP)
program, and it will be crucial to ensure Vanuatu-specific projections continue to be updated in line with
international projection developments.
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VMGD have indicated a desire to produce a climate documentary to be based on climate services that may be
offered (e.g. based on facets of this VFCS). It is anticipated that this type of documentary would be shown to
communities via projector at a local meeting room, which would be a good opportunity for stakeholder
consultation.

8.2 How is climate information currently being used?

The media (e.g. FM 107) are active users of climate information, and publicise weather forecasts, warnings and
climate outlook information regularly. During the NSCCS it was noted that individual farmers and mariners
typically make an effort to listen to weather and climate information over the radio, but it is not known if they
are applying this climate information to their activities.

Climate information has been utilised by provincial SG’s in Provincial Response Plans. For example, Tafea
Province held a workshop to develop the Tafea Provincial Response plan, which includes a section on El Nifio.
Climate information is also important to develop Tafea’s budget allocation for the year. In Malampa, climate
information has proven useful for planning of road maintenance activities. In Shefa, information about water
(e.g. conserve water because it is expected to be drier than normal) is disseminated by the SG to families who
are reliant on groundwater as a freshwater source. In Tafea, climate information was utilised during
simulation exercises, which improved readiness of the local emergency operation centre when Tropical
Cyclone Pam struck in 2015. Provincial SG’s receive the VCU, VMCS and ENSO Updates, and circulate these to
Area Secretaries.

In Epau village (eastern Efate), the Area Secretary receives climate information from VMGD. The Village
Council hold a meeting, where this information is discussed, and issues such as a need for water conservation
are addressed. This information is then shared with their community. Currently, the sharing of information
with the community typically takes place at local churches. This is due in part because the local noticeboard
was destroyed during Tropical Cyclone Pam in 2015. Part of the Area Secretary’s job is also to listen to the
radio each morning where they receive climate and weather information, which is then passed on to the
community (not all villagers own a radio). The Area Secretary is in a strong position to gather climate impact
data from the community and pass this on to the VMGD — a formal impacts/indicator sheet would be a useful
tool to assist with this.

The Departments of Agriculture, Water Resources, Health and Disaster Management are particularly active in
using climate information from VMGD. There are often climate articles in newsletters, and the Vanuatu
Climate Update is often posted on noticeboards in the Departments in Port Vila and in their provincial offices.
The Department of Agriculture has developed leaflets on mulching techniques and a “Key Information
Message for Dry Periods (El Nifio)” (see Figure 6). They each have very good networks involving provincial
officers and extension officers and are active on many community-level committees.
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Figure 6. Leaflet on crops to plant during dry periods associated with El Nifio (produced by the Vanuatu Department of
Agriculture).

The Vanuatu Red Cross (main office) disseminates climate information (e.g. the VCU) to their provincial offices,
and shares the information with international colleagues. As members of Provincial Disaster Committees and
the Technical Advisory Commission, the Red Cross are in a good position to contribute to the development of
tailored climate services. Save the Children also work with VMGD and the NDMO to coordinate climate
messages that go out to communities, and provide training around preparedness for slow and fast-onset
disasters.

Red Cross are also involved in several partnership projects with VMGD and NDMO (e.g. Klaod Nasara and the
Climate Information Toolkit). More could be done to capitalise on the village vulnerability assessments done
by Red Cross, by combining this information with climate hazard maps. Furthermore, use could be made of the
‘Knowledge, Attitude, Practice (KAP)’ programme to assess how the provision of climate information translates
to behavioural change.

As a result of the NCOF and NSCCS, it was apparent that climate information is being received by many end
users, but in some instances it wasn’t clear if and how this information was actually being used. Furthermore,
while traditional knowledge is widely used in many communities, there are indications that people find it
difficult to understand climate information from VMGD. In order to address this, it will be important to: a)
communicate climate information in ways that are better understood, and b) where possible, incorporate
traditional knowledge in the development of tailored climate services.
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8.3 Is there tailoring / simplification?

Klaod Nasara is an excellent example of simplification, as it provides a simple explanation of El Nifio/La Nifia
implications for Vanuatu. Indeed the term Klaod Nasara (i.e. cloud meeting place) represents an easily-
understood alternative name for the South Pacific Convergence Zone (SPCZ). Climate jargon (e.g. high
pressure, low pressure, trough) used in the presentation of climate information is a barrier to effective
communication, therefore it is important to address this when developing climate services. A current example
of addressing this is the development of a glossary of climate terms being produced by VMGD for media
outlets.

The VCU includes a highlights section, and this is an effective way to simplify the document and emphasise the
most important information. Also, some very useful work has already been done on combining VCU
information with traditional knowledge, e.g. including information regarding the timing of mangroves
flowering/fruit and its relation to sea surface temperatures.

8.4 What kind of products and systems are needed?
TAILORED CLIMATE WATCHES

The Vanuatu Climate Update (VCU) is the primary output of the VMGD Climate Division. It has been developed
over several years and has undergone several iterations. While continual improvements will always occur, the
opinion of many of the attendees at the NCOF/NSCCS was that the product is already at a very high level of
development and that little needs to be done to improve it. The VCU is produced every month and is well
disseminated to a wide range of users who have become familiar with the layout and content. Many users
directly incorporate the VCU information into their operations, and still others use the content as a basis for
producing additional value-added information.

There is a need, however, for the development of a set of tailored provincial ‘Climate Watches’. The World
Meteorological Organisation (WMO) define a Climate Watch as:

“An advisory or statement to inform and alert users, particularly those involved in natural
hazards preparedness, mitigation and response, about evolving or foreseen climate
anomalies and extremes at the regional and national levels, thus allowing them to make
informed decisions.”

WMO recommends that a Climate Watch is issued when something like a drought, which will negatively
impact on all or some of the country, is forecast to happen. This means it is not issued on a regular basis (e.g.
monthly, like the VCU), but only when some climate-related hazard is likely to develop. If the climate hazard
eventuates and poses a serious risk, then the Watch is elevated to a Warning.

Each of the tailored Climate Watches could be based on the information in the VCU but would include content
specific to a users’ needs in a format that makes it very easy for them to use and distribute throughout their
networks. As an example, the Fisheries sector would benefit from a Climate Watch that specifies, among other
things, whether there is an enhanced risk for Ciguatera (a foodborne illness caused by eating contaminated
reef fish). The following tailored provincial Climate Watches should be developed:

e Climate and Water Watch

e Climate and Agriculture Watch
e Climate and Fisheries Watch

e C(Climate and Health Watch

e Community Climate Watch
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Communities each have their own seasonal calendars, which prescribe sewing and harvesting dates and other
important seasonal events. The tailored Climate Watches need to be combined with or interpreted in terms of
what the likely impact will be on these events and timings.

Ideally, each Climate Watch will include simple dials and graphics plus an easy-to-understand statement from
the Director, VMGD. These products need to be developed in consultation with all the sectors and Provincial
SGs, considering their needs and their users. Some ideas for the development of a “Community Climate
Watch” (or, if requested, a monthly “Community Climate Update”) include:

e Use pictures, photos and diagrams (or infographics), with a minimum of tables and text. Pictures of
impacts which tie in with traditional knowledge are particularly good (more appeal, human face).
Many people don’t speak or read Bislama, so use pictures as much as possible.

e Use simple terms (in Bislama), for example “fulup ren” or “big fella ren”, instead of technical terms like
“higher-than-normal rainfall”.

e Think about telling a story of how the El Nifio (for example) will strengthen, peak, then weaken over
the next several months. Concepts are easier to understand through parables.

RECOMMENDATION 6: VMGD should work with key sectors and Provincial Government to
develop tailored provincial Climate Watches. These should be accompanied by, where
possible, suggested actions that are tailored to the capacity of the end-user. Suggested
actions will be informed by ongoing stakeholder engagement, and incorporate traditional
knowledge where appropriate.

SUB-SEASONAL FORECASTS

Many users of seasonal climate forecasts say that what they really need is a forecast for the next month,
rather than three to six months. Sub-seasonal (e.g. fortnightly to monthly) forecasts of rainfall and
temperature should be developed, depending upon the reliability of the prediction models, and included in
the VCU. In addition, there is a need to improve the spatial resolution of rainfall forecasts. Current seasonal
forecasts are quite broad and only differentiate ‘north’ and ‘south’ Vanuatu; however it would be desirable for
province-specific and even island-specific forecasts to be provided.

VMGD have excellent computing resources and want access to forecast model data (e.g. sub-seasonal and
seasonal forecast data from Dynamical Models) rather than formatted output from a data analysis tool, so
they can build analysis capabilities in-house.

MONTHLY CLIMATE SUMMARY

The Vanuatu Monthly Climate Summary (VMCS) is a relatively recent product which is still being trialled. The
ultimate purpose of the VMCS is to report on what occurred in the previous month (based on the climate that
was observed), what large scale phenomena were influencing the climate, how the climate was (or wasn’t)
different from what would normally occur at the time of year, and the impact and rarity of any specific events
that happened. Currently, the VMCS includes satellite-based products and summaries of station data. There is
significant scope for developing new climate products to include in the VMCS.

New products should be based on historical and current climate observations and be produced automatically
using graphical applications tools (e.g. CliDEsc, which can be fully integrated with the current climate database,
CliDE). New products should include:
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e Rainfall accumulation plots

e Air and soil temperature graphs

e Wind roses

e Indices of drought, fire risk, growing degree days, and other derived variables

e Monthly climate summary tables

e ‘Record’ or ‘near-record’ extreme event assessments; and

e Commentary on impacts (e.g. the timing of harvest, or current water levels in wells).

The VMCS could also include photos of impacts on sectors and communities, with the information also feeding
into an impact database and be linked with traditional knowledge. Other products (for example, average sea
state and tide heights) could be developed or integrated to make a more complete information package.

RECOMMENDATION 7: The Vanuatu Monthly Climate Summary (VMCS) bulletin should be
enhanced to make more use of observed climate information and products, and include
impact assessments.

BASELINE CLIMATE MAPS

Maps are an excellent medium for showing how the climatic conditions vary spatially over a country. Baseline
climate maps need to be produced showing the average wet season and dry season rainfall, average
temperature, drought risk “hot spots”, Tropical Cyclone high wind hazard/risk maps, and climate change
rainfall and temperature projections. These maps can be used to assess crop growing potential, as well as
potential for renewable energy generation. They can also be combined with information on community
exposure and adaptive capacity to climate hazards, to produce community vulnerability assessments.

Maps showing current climatic conditions (e.g. the rainfall over the past month) are also extremely useful.
Importantly, such maps can be combined with the baseline climate maps to show to what extent the current
climatic conditions are different from normal.

RECOMMENDATION 8: Baseline and current climate maps should be produced.

CLIMATE EARLY WARNING SYSTEM

The production and dissemination of climate data and information, for example the VCU and the VMCS, are an
integral part of what can be referred to as a Climate Early Warning System (CLEWS; Figure 7). A fully
operational CLEWS integrates climate observations (including the maintenance of all observing equipment),
near real-time telemetry, automatic data entry to the CliDE database, data quality management, historic data
rescue, generation of standard and tailored climate products and services (including climate forecasts), and
communication and dissemination of climate information for decision-making.

VMGD has many of the components of a CLEWS already in place, or they are planned. However there is a need
for a properly organised system to be developed. The ultimate goal of a fully-functioning CLEWS is for it to be
integrated with other hazards warning systems (making it a Multi-Hazard Early Warning System, MHEWS).
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Figure 7. An example of a Climate Early Warning System (CLEWS) design, developed for Samoa.

An operational CLEWS could be utilised by the VMGD to produce tailored climate bulletins, which would be
disseminated to specific end users every month (to complement the more generic VCU and Monthly Climate
Summary). These bulletins would combine climate summary and outlook information, be tailored and
simplified, and include observed impacts. For example, bulletins could be developed for Sarakata Hydro
Project; cash crop growers (e.g. coconut, kava, coffee, and cocoa); cattle farmers; and root crop and vegetable
growers.

It would be useful for VMGD to develop a mobile application through which CLEWS information could be
distributed. In addition, an app could be used by the general public to provide data to VMGD on observed
impacts for a range of variables and climate indicators. Currently 90% of Vanuatu’s population own a mobile
phone, of which 48% are smartphones, so there is an opportunity for VMGD to enhance their communication
capability through the development of an app.

It is important that all CLEWS products are branded consistently so they are immediately identifiable as VMGD
products. This includes the VMGD website, which is currently under review by an external consultant.
Ultimately, VMGD may need to hire an external consultant in future to assess the branding of climate
products, as well as providing assistance in the development of additional climate products.
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RECOMMENDATION 9: As part of an operational Climate Early Warning System (CLEWS),
tailored climate bulletins issued to specific end users and mobile phone apps should be
developed. All products and the VMGD website need to be consistently branded.

9. User interface platforms, partnerships, networks and communication
mechanisms

9.1 What are the existing structures?
USER INTERFACE PLATFORMS

VMGD uses multiple channels to disseminate and communicate climate information to many Ni-Vanuatu via
multiple User Interface Platforms (UIPs). These include:

e The VMGD webpage (http://www.meteo.gov.vu)

e Email

e SMS text messages

e Facebook page (one-way posting only)

e Radio talkback Q&A

e Phone call to staff at VMGD offices or Bauerfield Airport

e Climate Briefing (monthly or quarterly, depending upon situation)
e Annual National Climate Outlook Forum (NCOF)

e Media releases (for newspaper, radio and TV)

e C(Climate field schools

e Presentations at National Clusters meetings, workshops, summits and conferences
e Provincial Government HQ notice boards

There are a few issues with some of these information channels, which are known and being worked on. For
example, the webpage needs an upgrade and made mobile-friendly, VMGD staff can’t comment on other
people’s Facebook posts, and the network of notice boards needs to be expanded to all Area Council offices.
However, in general there is a very good range of UIPs already being utilised.
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Photo of a radio talkback session, including VMGD staff.

NETWORKS AND COMMUNICATION MECHANISMS

Very often the dissemination of climate information via the above UIPs will result in the receivers of the
information re-sharing and re-sending the information to their colleagues and people in their networks. For
example, representatives from the Vanuatu Department of Agriculture & Rural Development (VDARD) who
attend the VMGD Climate Briefings will pass what they learn on to Departmental colleagues, who in turn will
pass the information (often in a condensed and simplified form) through to their Agricultural Extension
Officers working with Provincial communities.

However, equally often, the transfer of information to the “last mile” (i.e. all the way down to the
communities who are most in need of guidance and support) does not happen, despite the best will in the
world. A quote from the first NCOF held in Port Vila in March 2016 nicely summed up the situation: “The last
mile is further away than we all think”.

Fortunately there are many existing networks and communication mechanisms throughout Vanuatu that can
be and are being used to disseminate climate information. Using these existing networks (Figure 8) will ensure
optimal and timely flows of climate information, climate and weather warnings, and the reception of feedback
on the use and usefulness of the information.
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Figure 8: Diagram of the current networks that can be utilised for climate service provision in Vanuatu.

The VMGD Dissemination Platform project is currently developing a mechanism for sending out messages and
information via email and SMS to many of the agencies in the Monthly Briefings network shown in Figure 8.
The sender will have the capacity to select specific email lists, so that tailored information goes only to the
users it has been designed for. There will also be capacity to receive feedback, which could include information
about climate impacts based on a standard set of indicators.

RECOMMENDATION 10: VMGD should perform an assessment of the optimal use of the
existing networks for the dissemination of climate information to Provincial communities.

PARTNERSHIPS

As demonstrated in the network diagram above, partnerships play a critical role in the effective dissemination
of climate information. Key partnerships need to be formed or strengthened between all the organisations in
the network diagram. This might involve MoAs, as mentioned in Section 6.2 of this report.

An illustration of the need for formalised partnerships is that most communities know the Vanuatu Red Cross
volunteer very well, so will go to her/him for their first line of information. It is important therefore that
she/he can access daily forecasts and climate updates so that she/he is always well informed and can explain
the content at the community level. Furthermore, it would be extremely beneficial if Red Cross volunteers
work closely with the VRN volunteer in the same community, who must be equally well-informed. This will
show a ‘united front’ and ensure the delivery of consistent information, which will result in the advice being
trusted and acted upon.

9.2 Are they effective at reaching all the users?

The Climate Briefings are very popular and are an excellent and effective mechanism for conveying up-to-date
information on current climatic conditions and the outlook for the next few months. The Briefings are face-to-
face, which enables opportunity for questions and clarifications, but limits the attendees to those in Port Vila.
Unfortunately, the Video Conferencing technology to connect with Provincial offices doesn’t always work well.
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Little is known, with a couple of exceptions, on how climate information is further passed on by those people
who attend the Climate Briefings to their colleagues and/or through their dissemination networks.

RECOMMENDATION 11: Climate Briefing attendees should be asked to complete a
guestionnaire on how they use and disseminate the information they receive at the Briefing.

Information received by Provincial SGs is passed to the Area Council Offices which is then passed on to the
Area Secretaries. One of the challenges is getting this information out to the remote Area Secretaries.
Sometimes VMGD will get a call from an Area Secretary to request for information, which is symptomatic of a
breakdown in the usual line of communications.

Sending out the VCU and VMCS via email is generally fine for most users, but many people prefer radio
(listening rather than reading). Radio stations (e.g. FM 107) provide the public weather forecast on a day to
day basis, and update three times a day. Climate outlooks are additionally presented on a monthly basis.

Communication of information to the ‘last mile’ is often hampered by the complexity of the information. It
would be more useful if the information is simplified and related verbally rather than in text form, as a high
percentage of the population are semi-literate or illiterate. Visually-appealing diagrams (e.g. using dials
showing risk levels and pictures of impacts) and maps are good for communicating.

9.3 How can they be optimised and strengthened?

There is a critical group of people who all operate at the same “Area Secretary” level throughout Vanuatu. This
group is usually comprised of:

o An Area Secretary

e A Water Officer

An Agricultural Extension Officer

A VMGD VRN volunteer

A Community Nurse

e NGO volunteers

e Zone Curriculum Advisors

e Members of an Area Council of Chiefs

e Members of an Area Council of Churches

Each of these people are critical ‘last mile’ links between their respective main offices and the communities in
their area. Importantly, each of these people are trusted sources of information and guidance for their
communities. Thus, if VMGD can provide consistent simplified location-specific messages (for example
[translated into Bislamal: “Beware: There is a high chance of drought for the next six months in Torba
province.”) to all of these people through their respective networks then there is an excellent likelihood that
the message will get through, be consistently reinforced by multiple people, and result in coordinated actions
to reduce the potential impacts.

To make sure that everyone is delivering the same message, it would be ideal if all the people in this group
talked to each other. Perhaps a trial formalisation of such a group could be set up. It could be called a
‘Community Resilience Working Group’. Training on the interpretation and use of climate information could be
held, and workshops on techniques for drought management could be scheduled.

Further strengthening of the mechanisms climate information is disseminated through would be achieved by
obtaining information on how the climate information presented at the Climate Briefings is further passed on.
This will determine if and where there are breakdowns in the communication of the information along the
various network channels described above.
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The Climate Briefings could also be used more effectively to get feedback on observed impacts, e.g. water
levels, food production, tourist numbers, health impacts, etc. This would transform the Climate Briefings to a
multi-directional exchange of information between all attendees, rather than just information provision from
the VMGD staff.

The existing VMGD Communications Strategy (complete with identified ‘champions’ and revised job
descriptions) should be updated to formalise the use of the existing networks. This formalisation is a critical
step in the institutionalisation of the exchange of climate and impact data and information and the
strengthening of two-way communication, which will ensure that the multi-directional flow of data and
information is sustained long-term. Importantly, if people move on to new jobs then the communication
system does not falter.

RECOMMENDATION 12: The VMGD Communications Strategy should be updated to
formalise the use of the existing networks.

One communication channel that could be improved is the use of TV. It has been shown that TV is a very
effective tool for enhancing viewers’ understanding of such concepts as El Nifio and La Nifia through the Klaod
Nasara video. Pre-recorded broadcasts of the material presented at the Climate Briefings, formatted along the
lines of a news bulletin, could be a very effective means of widely disseminating the latest climate update.

VMGD could also consider the use of a pre-recorded phone message for anyone to call to get up-to-date
information. This number needs to be toll free.

RECOMMENDATION 13: VMGD to consider options for pre-recorded broadcasts of up-to-
date climate information using TV and a phone messaging system.

Lastly, the first Vanuatu National Climate Outlook Forum (NCOF) was an extremely successful mechanism for
bringing people from across the country together to talk about current capabilities and needs and future
developments and plans. The decision to budget for at least three more annual NCOFs is to be applauded.
These meetings could be enhanced by bringing in officials from higher levels of government to talk through
policies to strengthen the ability and authority for agencies to act on the information provided, as this is often
the primary reason why climate adaptation guidance fails to translate into practical and beneficial actions.

RECOMMENDATION 14: Invite officials from higher levels of government to attend annual
NCOFs to discuss policies for strengthening the ability and authority for agencies to act on
the climate information provided.

10. Research, Modelling and Prediction

10.1 Current and planned research projects

Vanuatu’s National Advisory Board on Climate Change and Disaster Risk Reduction (NAB) is a committee
comprised of government and non-government members, and it is Vanuatu’s supreme policy making and
advisory body for all climate change and disaster risk reduction programs, projects, initiatives and activities. It
includes a Project Management Unit (NAB-PMU) which provides support and advice on procurement,
administration, monitoring and coordination of climate change and disaster risk reduction projects in Vanuatu.

The NAB have an online resource database which includes details of completed, current and proposed
research projects pertaining to climate change and disaster risk reduction (http://www.nab.vu/). The
following are a selection of contemporary research projects in Vanuatu:
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Increasing Resilience to Climate Change and Natural Hazards in Vanuatu

January 2013 — December 2018. This project has four components: 1) institutional strengthening for
climate change and disaster risk management; 2) increasing community resilience on active volcanic
islands and in coastal areas; 3) promotion of improved technologies for food crop production and
resilience to climate change; and 4) rural water security — increased access to secure water supply.

Adaptation to Climate Change in the Coastal Zone in Vanuatu

July 2014 — June 2018. This project has four components: 1) targeted community approaches to
climate change adaptation; 2) support information and early warning systems on coastal hazards; 3)
strengthen climate change governance by building on the Government of Vanuatu’s commitment to
mainstreaming climate change into national planning and development plans; and 4) enhancing
knowledge of environmental issues through awareness and educational activities.

Traditional knowledge and Climate Indicators Project

January 2013 — June 2016. This project aims to document current methods of traditional knowledge
use for weather and climate forecasting, and integrate these with modern scientific methods, in order
to improve decision making at the community level.

Climate Change Vulnerability Assessment: Greater Port Vila

This report resulted from the climate vulnerability assessment carried out by RMIT University for Port
Vila, Vanuatu during 2014. Major hazards identified included localised flooding, sea level rise, and
ocean acidification. The research noted the particular vulnerability of informal settlements in urban
and peri-urban areas (Trundle & McEvoy, 2015).

Climate Change in the Pacific: Scientific Assessment and New Research

This is a peer-reviewed scientific assessment of the climate in the western Pacific region, and builds
upon the Fourth Assessment Report of the Intergovernmental Panel on Climate Change. It includes
information on historic climate variability and trends, as well as projections of temperature, rainfall,
extremes, ocean acidification and sea level. Both a regional overview and country-specific reports
were produced (Australian BOM & CSIRO, 2011).

Pacific RiskScape

RiskScape is a tool for analysing potential economic and human impacts and losses from multiple
natural hazards. It can be used to compare the cost of protection measures (such as flood defences,
earthquake strengthening or insurance cover) against these losses. RiskScape was developed in New
Zealand and has been utilised successfully there. This project will develop such a tool that is tailored
to the Pacific Islands, by combining knowledge about the natural hazards, built environment, land uses
and the social characteristics of communities in the region.

These research projects could be a valuable source of information for VMGD when it comes to developing
tailored climate services.

10.2 Research gaps

Ongoing physical and social science research is critical for the development of effective climate services in
Vanuatu, both as a means to ensure end-user requirements are met, and to integrate advances in scientific
understanding. This can only be achieved through regular consultation (e.g. actively seeking feedback), which
will provide insights into how climate services can be improved. All potential improvements should be trialed
with end-users to ensure their understanding before being included in future iterations of climate services.

It is critical to apply a bottom-up approach when research programs are designed in order to ensure the
research will be useful and applicable to communities and other stakeholders. This enables the most efficient
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use of funding, technical and human resources. The following list is a sample of research needs (identified
during various consultations) that will significantly contribute to the provision of improved climate services.

11.

Various stakeholders have expressed interest in sub-seasonal forecasting and associated applications
in Vanuatu, e.g. for agricultural crop planning. The usefulness of such forecasts is dependent on their
accuracy. As such, research is needed to assess the accuracy of seasonal and sub-seasonal dynamical
forecast models for Vanuatu.

Disaster Risk Reduction (DRR) is centered on helping communities improve resilience to hazards, and is
an active area of research. Further work is required to fully understand the exposure of Ni-Vanuatu to
climate hazards (including the location of “hot spots”), and community risk mapping is already
underway. The collection of high quality climate data is an important component of understanding
exposure to climate hazards, firstly by achieving a sound understanding of Vanuatu’s current climate,
and secondly by making best estimates as to how climate change will affect Vanuatu’s climate and
associated climate hazard exposure. Ultimately, a sound understanding of the exposure of Ni-Vanuatu
to climate hazards will contribute to enhanced preparedness, and an improved ability to make tangible
information based mitigation and adaptation actions.

Traditional knowledge is a key area where further scientific understanding is required, with the
ultimate goal of ensuring TK is incorporated with climate services wherever relevant. This requires
more research on the links between TK and climate science.

Climate change projections and related risk and vulnerability assessments for Vanuatu need to be
more detailed for each province and updated every five or so years, in line with new IPCC assessment
reports.

Understanding why women, children and disabled people respond differently (than men) to the
provision of climate information is an important area of research. This research could lead to an
improved understanding of the number of disabled people in Vanuatu, and their exposure to disasters
including evacuation issues associated with wheelchairs.

There is a need for more sector-specific research on the effects of weather and climate on crops,
animals, diseases, pests, tourist activities, fish migration, water quality etc. This should be done
through detailed modelling studies (e.g. using crop models, investigating specific thresholds that are
important for crop development etc.), and could lead to the production of hazard and/or suitability
maps.

There is a need for ongoing research to improve the seasonal (three to six month) climate forecasting
skill for Vanuatu (including ways of merging statistical and dynamical forecasts and having them on the
same platform, and also moving toward greater use of dynamical forecasts consistent with
international best practice).

Capacity development for VMGD and stakeholders

Capacity development is a critical element of sustainable development. It is simply unsustainable and
uneconomic to continue to rely on external expertise for the provision of climate (and any) services. VMGD
has significantly invested in computing resources and expert staff, particularly for weather forecasting and
geo-hazards. There is still a need, however, for more capacity development for the Climate Division and in
particular, for their key stakeholders.

To guide capacity development for both the providers and users of climate information, there is a need for the
development of a Capacity Development Strategy. This should include ensuring gender balance and succession
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planning (ideally with six month overlaps) and be linked to the Roadmap in this document, current and
planned projects, other identified research gaps and an updated Communication Strategy (see Section 9.3).
Ideally, the VMGD Act should be revised to include the importance of capacity development for the provision
of climate services.

11.1 Training opportunities

Training should be provided to VMGD staff and technicians on the installation and use of climate applications
software (e.g. CliDEsc) and the setting up and use of data telemetry systems and tools (e.g. Neon). Training
should include designing and developing new climate data-based products and services. Increasing the
automation of information generation (such as for information presented in the VCU and other CliDEsc
products) will also free up staff time and resources which can then be applied to other important tasks.

The ENSO Desk position within VMGD should be strengthened through training in public engagement,
presentation skills, media and report writing skills. The job description should be reviewed and revised such
that this position becomes the critical contact point during ENSO events.

There needs to be greater effort put in to build the capacity of VRN observers to understand and interpret
(particularly for their provinces) the Vanuatu Climate Update (VCU) and the Vanuatu Monthly Climate
Summary (VMCS). Training should include a component on understanding what influences the climate of
Vanuatu, for example ENSO. Such training should be at least every two years (plus regular short refresher
courses) and could be done at the same time as training for provisional area secretaries, provincial
government sector representatives, NGO volunteers, church leaders and village councils (i.e. members of the
suggested Community Resilience Working Groups). This training could be facilitated by the Rural Training
Centres (which are community based).

The Pacific International Training Desk (PITD; Pacific Desk) in Hawaii already train weather forecasters and
observers from VMGD. It would be good to develop courses so they could provide certified training on climate
services as well.

RECOMMENDATION 15: Talk to the Pacific International Training Desk (PITD) about the
potential for certified training on climate services.

The “train the trainer” concept needs to be employed for key personnel. VMGD and NDMO should train the
Provincial Climate Observers (PDOs), Extension Service agents, Provincial Red Cross Officers and the Area
Secretaries (e.g. on how to interpret and act on the climate information and forecasts) and then they can
inform the Community Disaster Committees (CDCs), NGO volunteers, VRN collectors and other community-
based people. This will create trust and ensure there are personal connections at all nodes of the
communication network.

11.2 Regular interactions (e.g. Briefings and NCOFs)

VMGD staff at all levels should be encouraged to present information and lead discussions at the Climate
Briefings and annual NCOFs. This will build their capacity to better communicate climate information in a way
that is understood by a wide range of interested stakeholders. Also, tools and communication methods
(including concepts such as the use of games) can be used to help convey complex information. For example,
many people may be confused with interpreting the probabilistic nature of climate forecasts. This can be made
simpler by using interactive games, such as those developed by Red Cross.

There is also a need for building the capacity of stakeholders who attend the Climate Briefings and NCOFs to
better understand basic climate science. This might be done by holding ad-hoc and informal “quizzes” (which

39



can also be fun). By ensuring the Climate Briefings and NCOFs are interactive rather than a one-way provision
of information, the capacity of all attendees will be enhanced.

11.3 Feedback mechanisms

A fully-functioning climate information communications network, supported by a ministry-endorsed
communications strategy and action plan, can and should also be used for the provision of critical feedback.
The primary source of feedback is through the sharing of ‘impacts’ data and information. For example, the
impact of drought on agriculture, water supplies, tourism, health, local economies, etc. This kind of feedback
information should be shared at the Climate Briefings and NCOFs, and also discussed at Sector Cluster
meetings. The impact information (including pictures) should be incorporated into the Vanuatu Monthly
Climate Summary bulletin. It can also be summarised as a ministerial briefing document.

Feedback on the use and usefulness of the climate information also needs to be strongly encouraged.
Community-based volunteers and officers need to feed back through their networks on whether the
information was used for educational purposes and practical risk-reduction activities. Documenting such
evidence of benefits of the information should then be performed and, if possible, there should be an attempt
to estimate the ‘value’ of the information to the community.

RECOMMENDATION 16: Feedback on the use and usefulness of climate information should
be encouraged, particularly with respect to any community-scale risk-reduction activities that
have occurred as a result of receiving the information.

12. Procedures and Governance

12.1 What procedures (e.g. SOPs, SLAs and MQOUs) are in place, and where are the gaps?
Despite universal good will, the provision, tailoring, use of and feedback on climate information can be less
than optimal if there are no official and high-level agreements for mutual cooperation in place. These
agreements often take the form of a Memorandum of Understanding (MoU) or a Memorandum of Agreement
(MoA). Ministries, departments, businesses and organisations can use MoUs to establish official partnerships.
MOUs are not legally binding but they carry a degree of seriousness and mutual respect.

Memoranda of Understanding are currently in place between VMGD and the following agencies:

e Vanuatu Broadcasting and Television Corporation (VBTC)
e Department of Agriculture and Rural Development (DARD)
e Vanuatu Cultural Centre (VKS), Red Cross and SPC/GIZ (for traditional knowledge data collection)

Having a MoU in place is good practice for enabling multi-directional sharing of information. Without some
form of high-level agreement, there is a distinct risk of getting unexpected and illogical outcomes, such as
multiple agencies performing the same task in the same community without knowledge of each other’s
activities.

Ideally, MoUs will lead to the development or refinement of Standard Operating Procedures (SOPs). ASOP is a
policy and procedure document which describes the regular recurring activities appropriate to quality
operations. The ENSO Directive is an internal SOP document for VMGD. Consistency and sustainability are the
goals or purpose of an SOP; to carry out all operations correctly and always in the same manner.

Within or connected to the SOP document, some agencies may wish to further formalise their relationship
with VMGD through a service level agreement (SLA). This is a contract between a service provider (e.g. VMGD)
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and the end user that defines the level of service expected from the service provider. SLAs are output-based in
that their purpose is specifically to define what the customer will receive. Particular aspects of the service —
scope, quality, responsibilities — are agreed between the service provider and the service user. SLAs therefore
define the boundaries of the information provision between organisations.

Staff in ministerial departments, provincial government or NGOs who are following established procedures will
have more confidence that their actions are supported by management, and that they are following industry
best practices. Using SOPs and SLAs regularly leads to fewer corrective actions and ‘mal-adaptation’. Also, if
there are legal ramifications, then following standard procedures reduces liabilities.

Standard Operating Procedures that are based on the provision of climate information from VMGD have
already been established by the following agencies (although formal SLAs have not yet been defined):

e NDMO
e Department of Agriculture
e Water Resources

RECOMMENDATION 17: In addition to RECOMMENDATION 3, consider establishing MoUs/MoAs, SLAs and
SOPs with all agencies in the climate information network.

12.2 Governance arrangements and authority for actions

During a developing climate event such as an El Niflo-related drought, there is a need for clear top-down
directives with the provision of authority for action. The directives will be informed by the most up-to-date
and scientifically-accurate climate information. These directives will say what should be done, when it should
be done and by whom (e.g. who is responsible for enacting water or food rationing, assessing impacts,
providing support). The responsibilities and actions should be outlined in a National Policy (e.g. a National
Drought Policy), which should include different drought severity levels and different types of drought (e.g.
Agricultural and Hydrological).

In other Pacific Island countries such as Samoa, when a drought is imminent (for example) the head of the
Climate Division gives a briefing to the ‘Council of Ministers’ on the current and forecasted climatic conditions
and the risk of adverse impacts. Ministers then instruct their Ministries to enact their procedures, as written in
their SOPs. This puts in motion a very clear mandated set of actions and responses that require regular climate
updates from the Climate Division.

In Vanuatu, a briefing to the Sector Clusters could then be put before relevant Ministers (e.g. responsible for
NDMO, Health and DARD) who could authorise provincial SGs and Agricultural Extension Officers to respond in
a coordinated way to climate information from VMGD using an established joint action/response plan. This
would give them the authority to assign jobs to people to disseminate information, initiate preparedness
activities, provide support, coordinate with other agencies (e.g. Red Cross) and monitor and report on impacts.

Such activities will require financial and people resources, which need to be budgeted for. Emergency funds
should be provided by the relevant Ministries, in times of such need. For “slow-onset” disasters such as
drought, there are currently no guidelines on when to declare a state of emergency (required for the release
of government funds). Work on these guidelines is needed urgently.

RECOMMENDATION 18: Consider a top-down Ministerial-led model for initiating standard
operating procedures and enabling the authority for actions. Work on guidelines for declaring
“slow-onset” disasters is urgently needed.
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13.  Summary and conclusions

VMGD is already providing excellent climate services to all Ni-Vanuatu. Climate observations are being
recorded using state-of-the-art equipment (with more installations planned) and the Vanuatu Rainfall Network
(VRN) has an excellent coverage and is managed extremely well. The data are quality checked and stored in a
well-designed database, and several products are either being produced already (e.g. the Vanuatu Climate
Update and the Vanuatu Monthly Climate Summary) or are in the pipeline (e.g. with the installation of CliDEsc
software). Lastly and crucially, effective mechanisms are currently being used (e.g. the Climate Briefings) to
communicate climate information to multiple stakeholders.

In saying this, there is more that can be done to strengthen these climate services and make them sustainable.
The VFCS (this document), which has significantly benefitted from various consultations, discussions, surveys
and other feedback, highlights many ways this can be achieved (see Section 13.1 for a summary) and provides
several key recommendations (see beginning of this report). A Roadmap for strengthening climate services,
based on these recommendations and including estimated costs and linkages to the VMGD Strategic
Development Plan, is also provided in Section 14. Lastly, summary sheets for specific sectors have been
produced (see Section 16.1) to be used as prompts for possible projects and ongoing engagement between
VMGD and key sector agencies.

13.1 Ideal Vanuatu climate services structure and key requirements
Based on the pillars of the GFCS, the fundamental structure for the provision of effective climate services in
Vanuatu involves the core components:

e Observations;

e Modelling;

e Climate Services Information System (CSIS);
e User Interface Platforms; and

e Capacity Development.

The information presented and discussed at the first NCOF and the NSCCS and summarised in this document
has led to the identification of several key requirements for strengthening and maintaining climate services in
Vanuatu. Figure 9 outlines these key requirements in a diagram that demonstrates the flow of information
from observations and research through product development to user communities in the form of data
services and product services. At each node, modes of operation, international linkages and training needs are
highlighted as ways of enhancing the capacity of both providers and receivers of climate services.
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Coordinated approach:
government, business, NGOs

Optimal use of regional and global

Strong links to international
research partners and the WMO

information and products

Vanuatu Framework for Climate Services:

Ideal Structure and Key Requirements

USER COMMUNITIES

Key Requirements

Top-down directives for enabling actions

Use of established networks for disseminating information
MOUs and SOPs for every agency in the network
Communications plans established and used

Tailored user-specified products are efficiently
communicated to the last mile

Action/response plans are triggered by climate indicators
Feedback is received on impacts and value of services

Services

CSIS PRODUCT DEVELOPMENT

Key Requirements

Regular engagement with user communities to assess and
reassess needs

Ongoing development of tailored user-specified climate
monitoring and forecasting products, including climate
watches

Assessment and integration of impact data

Use of sophisticated tools and systems

Regular and timely dissemination of products

Services

OBSERVATIONS AND RESEARCH

Key Requirements

Several (as many as needed) automated weather stations
{AWS) are located throughout Vanuatu

Data is automatically transferred to a central database
Station maintenance is well funded and operationalized
Local and international research on improving the
predictability of Vanuatu’s weather and climate is ongoing
and financially supported
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Figure 9. Diagram of the ideal structure and key requirements for climate services in Vanuatu.
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13.2 Overall conclusions

VMGD has come a long way over the last several years in developing climate services. Amongst Pacific Island
nations, and at international institutions such as WMO, it is well recognised that Vanuatu is extremely
progressive at demonstrating how climate services can and should be developed at a national level. VMGD
management and staff should be applauded for these front-running efforts.

Further developments are still required, and fundamentally, the greatest and most pressing need is for the
following:

1. The development, through consultation with key stakeholders, of tailored climate products (including
training on their use); and

2. Improvements to and formalisation of mechanisms for communicating and disseminating climate
information (including the use of Ministerial directives with the provision of authority for action).

It is very likely that over the next 10 years, following the suggested Roadmap below and provided all necessary
resources are procured, the provision and use of climate services in Vanuatu will be world-leading. Ultimately
and surely, this will result in a resilient nation that can adapt and cope with all the climate threats the future
may hold.

14. Roadmap for strengthening climate services in Vanuatu

A Roadmap is a time-bound plan that includes short-term and long-term activities designed to meet an overall
goal. In this case, the overall goal is to strengthen climate services in Vanuatu. While VMGD will take the lead
in planning for and progressing the specific activities, a multi-agency and multi-stakeholder collaborative
approach will be needed to ensure the successful implementation of the Roadmap.

The Vanuatu Climate Services Roadmap takes the form of the following table, which prioritises the
recommendations made in this report and lists proposed start and end years for insertion into Annual Business
Plans. Indicative costs in US Dollars have been included, where possible. Proposals for future projects (see
suggestions below table) should be linked to this Roadmap, and there should be an annual review of progress
toward the accomplishment of the activities.

The Roadmap has also been linked to the key outcomes identified by VMGD in their 2014 — 2023 Strategic
Development Plan (see last column, and also Appendix 16.2 where the Roadmap has been reformatted to be
consistent with the existing matrix layout in the VMGD strategic plan).

RECOMMENDED ACTIVITY PRIORITY START&END | VMGD 2014-
YEARS AND 2023 SDP
ESTIMATED COST LINKS
(‘000 USD)

1. Develop and carry out a survey of observers
and rainfall collectors in order to identify
additional training requirements and
opportunities for capacity building. In Medium 2018 Key Outcome

addition, determine whether observations usD40 2

could be rationalised (e.g. are data on cloud

cover and cloud type useful and therefore

required?).
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Regular surveys of principal users’
capabilities and needs (pertaining to
climate information) should be performed,
perhaps every three to five years.

All Government Strategic Policies should be
reviewed and if necessary revised to include
strategies and actions linked to the
provision of climate information from
VMGD. A follow-up recommendation is the
establishment if necessary of inter-
departmental Memoranda of Agreement
(MoAs) and the integration of climate
information into Standard Operating
Procedures (SOPs), Service Level
Agreements (SLAs) and extension officer job
descriptions.

2017, 2020, 2023
uSsD60

Key Outcome
4,5&6

Provincial Government should work with
the VMGD to tailor climate information so
that it best meets their needs and directly
informs their action and response plans.

2017-2023
uSD160

Key Outcome
4,586

VMGD to hold a ‘Climate and Business’
workshop hosted by the Vanuatu Chamber
of Commerce and Industry to develop
climate services for Vanuatu business
owners.

2017-2020
uSsD120

Key Outcome
4,586

VMGD should work with key sectors and
Provincial Government to develop tailored
Climate Watches. These should be
accompanied by, where possible, suggested
actions that are tailored to the capacity of
the end-user. Suggested actions will be
informed by ongoing stakeholder
engagement, and incorporate traditional
knowledge where appropriate.

2017
uSD60

Key Outcome
4

The Vanuatu Monthly Climate Summary
(VMCS) bulletin should be enhanced to
make more use of observed climate
information and products, and include
impact assessments.

2017-2020
UsD200

Key Outcome
4&5

Medium

2018-2019
uSD120

Key Outcome
4&5

Baseline and current climate maps should
be produced.

Medium

As part of an operational Climate Early
Warning System (CLEWS), tailored climate
bulletins issued to specific end users and
mobile phone apps should be developed.
All products and the VMGD website need to
be consistently branded.

2019-2020
USD120

Key Outcome
4,586

10.

VMGD should perform an assessment of
the optimal use of the existing networks for

2017-2020
USD200

Key Outcome
4&5

2017
uSD80

Key Outcome
4&5
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the dissemination of climate information to
Provincial communities.

11.

Climate Briefing attendees should be asked

to complete a questionnaire on how they 2017, 2020, 2023

Key Outcome

use and disseminate the information they usb40 485
receive at the Briefing.
12. A icati i I
communications strategy an@ action plan 5019-2020 Key Outcome
should be developed to formalise the use of
e UsD120 4,5&6
the existing networks.
13. VMGD to consider options for pre-recorded
broadcasts of up-to-date climate 2018-2019 Key Outcome
information using TV and a phone usD80 4
messaging system.
14. Invite officials from higher levels of
gf)vernmeth.to attend annual !\ICOFs to - 2017 Key Outcome
discuss policies for strengthening the ability
. . 4,5&6
and authority for agencies to act on the
climate information provided.
15. Talk to the Pacific International Training
Desk (PITD) about the potential for 2018 Key Outcome

developing training courses for the
provision and interpretation of climate
information.

9

16.

Feedback on the use and usefulness of
climate information should be encouraged,

particularly with respect to any community- 2017, 2020, 2023

Key Outcome

scale risk-reduction activities that have I usD80 4,5,6& 8
occurred as a result of receiving the
information.

17. In addition to RECOMMENDATION 3,
consider establishing MoUs/MoAs and SOPs 2017-2023 Key Outcome
with all agencies in the climate information usD120 56&9
network.

18. Consider a top-down Ministerial-led model
for initiating sF')candard operating procedures 2017-2019 Key Outcome

usD120 4,586

and enabling the authority for actions.
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All of the recommendations in the above Roadmap fall under one or the other of the two fundamental needs,
as listed in Section 13.2. As such, VMGD might consider these as two major projects:

PROJECT 1: DEVELOPING TAILORED CLIMATE PRODUCTS AND TRAINING
TASKS: See Recommendations 1, 2, 4-9 and 15

TIMEFRAME: 2017-2023

COST: USD920K

The project would focus on identifying the climate information needs of stakeholders, developing (in
partnership with stakeholders) tailored climate products, identifying software and hardware requirements for
product generation, assessing climate data and network adequacy, and training both VMGD and end-users on
the interpretation and use of products and data.

PROJECT 2: IMPROVING COMMUNICATION AND DISSEMINATION MECHANISMS
TASKS: See Recommendations 3, 10-14, 16-18

TIMEFRAME: 2017-2023

COST: USD800K

The project would focus on capitalising on the existing mechanisms of information communication and
dissemination, building new networks where necessary, identifying key people (or ‘champions’), establishing
or strengthening formal relationships and agreements, and setting up feedback systems on impacts.

47



15. References
Agro-Meteorology Summit, 2013. National Conference to Disseminate Adaptation Technology and Practice in
Climate Services and Agricultural Resilience, Final Report. 80p.

Australian Bureau of Meteorology (BOM) & CSIRO, 2011. Climate Change in the Pacific: Scientific Assessment
and New Research. Volume 1: Regional Overview. Volume 2: Country Reports.

Department of Agriculture & Rural Development, 2015. Vanuatu Agriculture Sector Policy (2015-2030). 45p.
Department of Energy, 2014. Vanuatu National Energy Roadmap (2013-2020). 100p.

Department of Strategic Policy, Planning and Aid Coordination, 2016. National Sustainable Development Plan
2016-2030, Consultation Draft. 20p.

Ministry for Climate Change Adaptation, Meteorology, Geo-Hazards, Environment, Energy and Disaster
Management, 2015. National Disaster Management Office (NDMO) Strategic Plan (2016-2020). 48p.

National Advisory Committee on Climate Change (NACCC), 2015. Republic of Vanuatu National Adaptation
Programme for Action (NAPA). 56p.

National Disaster Management Office (NDMO), 2015. Vanuatu Climate Change and Disaster Risk Reduction
Policy (2016-2030). 37p.

National Oceanic and Atmospheric Administration, 2016. Vanuatu Technical Exchange in support of Climate
Early Warning for the Marine Sector Final Workshop Report. 6p.

Secretariat of the Pacific Community, 2016. Tropical Cyclone Pam Lessons Learned Workshop Report. 58p.

Secretariat of the Pacific Regional Environment Programme (SPREP), 2012. Pacific Islands Meteorological
Strategy 2012-2021: Sustaining weather and climate services in Pacific Island countries and territories.
42p.

Trundle, A. and McEvoy, D., 2015. Climate Change Vulnerability Assessment: Greater Port Vila. 54p.
UN, 2015. Transforming our world: The 2030 Agenda for Sustainable Development. A/RES/70/1. 41p.

Vanuatu Meteorological and Geo-Hazards Department (VMGD), 2014. Vanuatu Meteorological and Geo-
Hazards Department Strategic Development Plan 2014-2023. Port Vila, Vanuatu: VMGD Publications.
62p.

World Meteorological Organization (WMO), 2014. Implementation Plan of the Global Framework for Climate
Services. 70p.

48



16. Appendices

16.1 Sector summary sheets (Health, Women and Children, Water, DRR, Agriculture and

Livestock, Fisheries, Tourism, Energy, Infrastructure, Business, and NGOs)

The following summary sheets are designed to be used when consulting with individuals and groups from
specific sectors. The sheets can be used as starting points for projects designed to produce tailored products
and maximise sector-specific communication networks. Each summary sheet has the following sections:

Main Climatic Impacts

Current Use of Climate Information from VMGD
Climate Information Needs

Key Agencies and Networks

HwnNPRE

Information on these sheets was obtained during the first NCOF and through follow-up discussions with key
stakeholders (see Appendix 16.3). Specifically, the following sector priority needs? were identified:

Health: Tailored Health Early Warning Systems, e.g. for malaria, dengue, diarrhoea etc.; requires new research
into relationships between climate and mosquitos, hospital admissions, etc.

Women and Children’s Affairs: Community-based products with simple messaging including specific activities
for women and children, to be used in discussion groups and on radio talk back shows.

Water Resources: Community-based products with simple messaging including good practice solutions for
times when water availability is stressed; new research on climate and water quality and ground water

supply.
Disaster Management: Identification of climatic hazard and risk “hot spots”; better policies on definition of

slow onset emergencies.

Agriculture and Livestock: Identification of climatic risk “hot spots”; new research into relationships between
climate (particularly thresholds) and crop responses; new research into climate and animal/crop
diseases, pests and invasive species.

Fisheries: Development of climate early warning for specific fish species, coral bleaching risk.

Tourism: Development of provincial Traditional Knowledge (TK) crop/plant calendars to include tourism
activities; new research on environmental impacts of climate and tourism operations.

Energy: Wind, rainfall and solar radiation climatologies for the last 30 years if possible, to be used for site
assessment and renewable energy feasibility studies.

Infrastructure: Information on design rainfalls for construction of bridges, culverts, pavements; Seasonal
forecasts tailored to optimal times for construction activities.

Commerce and Industry: Tailored climate forecasts for business owners; better information communication,
particularly on ways business owners (with resources to share) can help during adverse climatic
events.

Save the Children / Red Cross: Community-based products, suitably tailored with simple messaging;
consistent messaging among all key players.

2 Every two or three years these summary sheets and priority needs should be reviewed and updated.
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Climate and Health

1. Main Climatic Impacts

Deviations from Vanuatu’s average climate
conditions can sometimes result in heat waves,
excess rain (causing flooding), high sea
temperatures or drought. Such events can lead to
health-related impacts, such as enhanced air
pollution and allergens, heat stroke, Ciguatera
(caused by a toxin in reef fish), and outbreaks of
vector-borne infectious diseases such as Malaria,
Zika and Dengue. Secondary impacts can also arise from food and water shortages resulting in malnutrition
and an impaired immune system. Tainted drinking water can also lead to Gastroenteritis (infectious
diarrhoea) and other infectious disease outbreaks.

2. Current Use of Climate Information from VMGD

In Vanuatu, the Ministry of Health is the lead agency for the Health and Nutrition Cluster. The Health Cluster
Bulletin is regularly produced, including climate updates. The Cluster has also developed a strategic plan to
respond to El Nifio events (which often result in a drier-than-normal wet season).

Even when an El Nifio is not present, a Ministry representative usually attends the Climate Briefings held by
VMGD. The information is also disseminated via to all staff in the Ministry of Health.

The Ministry also carries out regular surveillance activities, with programmes currently reporting on four core
syndromes from 11 sentinel sites around Vanuatu.

3. Climate Information Needs

While the Vanuatu Climate Update and ENSO Advisories are very useful, there is a specific need for a health
early warning system that includes malaria, dengue fever, zika, heat stroke, diarrhoea etc. This system would
include a tailored seasonal climate outlook, including risk indicators for the above diseases.

There is also an immediate need for a database for health related impacts of climate. This could be used for
new research into relationships between climate and mosquitos, hospital admissions, etc.

4. Key Agencies and Networks

The Ministry of Health (especially the Environmental Health Officer and the Climate Change Focal Point) and
the Health and Nutrition Cluster are the key groups that VMGD needs to interact with.

There is also a Health Working Group (VMGD and Ministry of Health partnership), but it hasn’t been active
recently.

Every community has a health clinic which could be utilised for climate information dissemination.




Climate and Women
and Children

1. Main Climatic Impacts

Drought, and its associated impacts on water
security and agricultural production, is a big
problem as women and children in rural areas
spend a lot of time collecting water and working in
the garden. Low agricultural productivity means
less goods to sell at markets, and low-flowing or
dried up streams mean children will often have to travel long distances (which is a security issue) to get water.
Health-related impacts, often caused by tainted water supplies, during extended periods of drought and
above-average rainfall have are also extremely important as children and disabled members of communities
are particularly vulnerability to disease outbreaks.

2. Current Use of Climate Information from VMGD

VMGD sends the Vanuatu Climate Update and the Vanuatu Monthly Climate Summary to all Government
email recipients, hence these products are received by the Department of Women'’s Affairs. However, these
products are currently not directly used by the Department for operational or strategic decision-making.

Klaod Nasara is a very useful tool which has been shown at workshops. It generated considerable discussion
between participants.

There are many women volunteers who are part of the Vanuatu Rainfall Network, and they are all excellent
observers and take their jobs very seriously.

3. Climate Information Needs

There is significant scope for more interaction between VMGD and women’s groups. For example, a Women's
Weather Watch is planned, which will train women to use radio to discuss weather and climate and gender
issues. Also, community-based groups of women often get together to talk and share experiences, which is an
important means of knowledge and information transfer.

Women need to receive information on expected impacts related to drought, to improve or adjust gardening
and cropping practices. Information must be presented in a simplified form and in the end-users’ dialect.
Traditional knowledge must also be incorporated.

4. Key Agencies and Networks
The Ministry of Women’s Affairs is the key agency that VMGD needs to interact with.

The Vanuatu National Council of Women is also a key network for knowledge transfer, utilising CDCCCs as
intermediaries. The women’s “chapters” currently operating in three provinces, should also be included in
information dissemination and potential climate and gender research studies.




Climate and Water

1. Main Climatic Impacts

The main climate impacts on water supply in
Vanuatu are drought and flooding related to ENSO
and tropical cyclones. El Nifios in particular, which
are often associated with a drier-than-normal wet
season, have a significant (negative) impact on the
reception and collection of freshwater resources
from springs and streams. Fresh water abstraction is
also affected by too much rainfall and flooding.
During both drier- and wetter-than-normal periods,
water quality can be poor due to excess sedimentation, contaminants and/or bacteria. Remote communities
are particularly at risk if they run out of water, as people have to walk long distances to other sources of water
or notify NDMO that they have run out and require emergency supply.

2. Current Use of Climate Information from VMGD

There is a close relationship between VMGD and the Department of Geologies, Mines and Water Resources.
Climate variability and change is mentioned in the National Water Strategy, 2008-2018.

Vanuatu Climate Update and Monthly Climate Summary, and the NIWA Water Watch, are circulated t
ial Water Officers, and this information is passed on (when relevant) to community water com

urces Division regularly access rainfall data from VMGD, and they also have a |




Climate and Disaster
Management

1. Main Climatic Impacts

The major climate impacts associated with

disaster management are drought, heavy rainfall

events including flooding, storm surges causing

coastal inundation and extreme weather events

(e.g. Tropical Cyclones). One of the key issues is

with mobilising funds for slow-onset events, such

as droughts. The Government only allocates resources when a State of Emergency is declared, and currently
there is no established mechanism for determining when a SoE associated with a drought should be declared.

ent Use of Climate Information from VMGD

e relationship between VMGD and the National Disaster Management Office (NDMC
om NDMO regularly attend the Climate Briefings and the Vanuatu Climate
ry are disseminated via email to all NDMO staff.

n several projects, representative




Climate and
Agriculture and
Livestock

1. Main Climatic Impacts

Prolonged heavy rainfall (i.e. more rainfall-than-normal
over periods of a few weeks to several months) causes
waterlogging leading to crop failures and problems
with soil pugging by large animals. Very wet or very
dry conditions encourage build-up of pests and disease outbreaks, fungal and viral diseases, and invasive
species (e.g. big leaf vine prevents sunlight reaching other vegetation). Very hot conditions can impact the
health of livestock.

2. Current Use of Climate Information from VMGD

There is a close relationship between VMGD and the Departments of Agriculture (in particular) and Livestock.
The Vanuatu Climate Update and the Monthly Climate Summary are sent to all Agriculture and Livestock staff
by email, and representatives regularly attend the Climate Briefings.

An Agriculture News Bulletin is produced quarterly, and often includes information on the seasonal climate
outlook. Also, special leaflets are published (e.g. on mulching techniques, agroforestry, etc.) which are
specifically designed to help farmers during times of climatic stress (e.g. drought).

Climate field schools are run in all the provinces and include training on modifying agricultural practices
(including planting different crops and varieties) during drier- and wetter-than-normal conditions.

3. Climate Information Needs

More monitoring of climate-related impacts on agricultural and livestock productivity is required, and an
impacts database needs to be established.

More research (working with the nurseries) into relationships between climate (particularly thresholds) and
crop responses, and new research into climate and animal/crop diseases, pests and invasive species.

Measurement of additional climate variables (e.g. soil temperatures) would be useful, as would the mapping
of agro-climatic high risk “hot spots”.

There is also a specific need for the Agriculture and Livestock Departments to work together with VMGD on
creating a National Drought Policy including thresholds for activities, actions.

4. Key Agencies and Networks

The Departments of Agriculture and Livestock have well-established provincial and community-based
networks that should be utilised for the dissemination of simplified, tailored climate information.




Climate and
Fisheries

1. Main Climatic Impacts

Fish species (and their entire food web, including
predators) are impacted by the sea temperature
(at the surface and at depth), ocean acidification,
and ocean currents. All these things are changing
with climate change. The fishing industry is also
impacted by storms, high winds and rough sea
state, as fleets may not be able to go out to sea and near-shore fishing activities may not be safe during bad
weather conditions. Coral health (and hence entire reef ecosystems) is adversely impacted by low sea levels
and high water temperatures, causing bleaching events that can last for several months at a time.

2. Current Use of Climate Information from VMGD
There is currently limited use of climate data or information by the fishing industry in Vanuatu.

However, a recent NOAA-funded Workshop entitled “Technical Exchange in support of Climate Early Warning
for the Marine Sector” (May 2016) has identified several key steps to addressing this. Many of the “needs”
listed below come from the recommendations of this workshop.

3. Climate Information Needs

Similar to agriculture and livestock, more monitoring of climate-related impacts on fish (marine and lagoon)
abundance and species mix, plus fish catch is required, and an impacts database needs to be established.

There is a need for tailoring of climate information (such as long-term climate change maps and seasonal
forecasts) for specific fisheries/aquaculture farmers. This should include threshold forecasts for specific
indicators. Site specific forecasts would also be very useful.

Improved access and ability to apply climate data and information is required, and improved technology is
needed to support a marine climate early warning system for Vanuatu.

Work needs to be done to identify actions that can be taken to lessen climatic impacts to marine resources

An update to the ENSO Handbook for marine resource management is required, and the development of a
climate—marine bulletin in partnership with the Department of Fisheries has been suggested.

4. Key Agencies and Networks

The Department of Fisheries is the key agency for VMGD to work with. An MOU between the two
Departments with SOPs and SLAs is desirable.

NOAA and SPC are also key regional partners.




Climate and Tourism

1. Main Climatic Impacts

During El Nifio periods, streams and rivers can run low
or dry up completely where tourism activities take place
(e.g. swimming, waterfalls, rafting etc). Drought also
impacts locally-grown vegetables which affects supply to
hotels. Impacts tend to be more severe in the outer
islands where there is a reliance on natural water
sources. Periods of more rainfall-than-normal (e.g.
during La Nifias) can disrupt outdoor tourist activities,
but are generally not too much of an issue. Major storms, particularly tropical cyclones (such as TC Pam) are a
big issue for tourism in Vanuatu and can result in a significant downturn in tourist numbers for many months
and even years afterwards.

2. Current Use of Climate Information from VMGD

The Department of Tourism specifically requests Volcanic Alert info from VMGD, and they also disseminate
information that they receive from VMGD (e.g. Vanuatu Climate Update).

Provincial Tourism Associations have a Provincial Officer who regularly receives climate information and
weather and climate warnings and passes these on to tourism operators.

Provincial Officers hold quarterly meetings, usually in Port Vila. There is an opportunity for VMGD to better
engage with the tourism sector by attending these meetings.

3. Climate Information Needs

The top priority for the Department of Tourism is to work with VMGD to develop Traditional Calendars for
each of the provinces which would enable tourism operators to really utilise attractions. Cultural events occur
in conjunction with specific weather/climate events, so Traditional Calendars could be used to identify when
and where these cultural events typically occur. VMGD climate information could be used to inform potential
shifts in the timing of these events.

Research on the environmental impacts of tourism operations is needed, leading to improved standards.

There is also an interest in receiving tailored climate bulletins. These could be linked to a web-based ‘Climate
and Tourism Dashboard’ — showing the status and forecasts of temperature, rainfall, coral bleaching and SST
indicators that could be printed and posted on noticeboards at hotels etc.

4. Key Agencies and Networks

The Department of Tourism is the key agency for VMGD to work with. An MOU between the two Departments
with SOPs and SLAs is desirable. There is also a Tourism Association that has provincial and area council links.




/ Climate and Energy

1. Main Climatic Impacts

Vanuatu can currently generate up to around 40% of
its energy needs from solar, wind and river-run hydro
sources. The El Nifo of 2015-16 resulted in less rain,
and reduced the ability to produce hydro energy. At
the same time, generation of solar power increased
due to sunnier-than-normal conditions (there is
generally a higher solar generation potential in the dry
season, than in the wet season). Wind turbines near
Port Vila can provide up to 3.2MW of energy but have
to be lowered during strong winds (but are able to be put back up). The Vanuatu Rural Electrification Project
aims to provide communities access to small solar systems and to establish “mini-grids”. These systems may
be vulnerable to extreme weather events, particularly tropical cyclones.

2. Current Use of Climate Information from VMGD

- The Department of Energy accesses climate data from VMGD and, in addition to their own data observations,
performs energy generation site suitability studies. However, analyses are limited by short data record lengths
d low spatial coverage of climate stations.

‘such as the Vanuatu Climate Update and Monthly Climate Summary, or climate change infor
not used operationally or for long-term planning (but potentially could be).



Climate and
Infrastructure

1. Main Climatic Impacts

The main climatic impact affecting infrastructure
and public utilities work is higher-than-normal
rainfall and flooding. Excessive rainfall causes lots
of potholes in urban roads and makes managing
many infrastructure projects (such as road, bridge
and culvert maintenance) very difficult. El Nifio (i.e.
drier-than-normal conditions) is a good time for ; .
infrastructure maintenance. Flooding often causes damage to infrastructure (espeC|aIIy roads and bridges),
and storm surges can damage coastal defences such as sea walls, wharves and ports. Cloudy conditions
(particularly low cloud) can have an impact on operations at airports and will affect aviation safety, while
stormy conditions will affect maritime safety.

2. Current Use of Climate Information from VMGD

The Ministry of Infrastructure and Public Utilities currently uses weather forecasts and tide information for
aviation and ports/marine operations.

All Ministry staff receive the Vanuatu Climate Update and Monthly Climate Summary, but these products are
currently not used operationally.

3. Climate Information Needs

The highest priority for the Ministry is access to sub-hourly (e.g. 10 minute) rainfall intensity data (including
return period analyses) for the catchments they are designing bridges/roads for.

Accurate weather forecasts are needed for day-to-day management of infrastructure projects, such as roading
upgrades and maintenance.

Seasonal forecasting would be useful to inform project planning and resource mobilisation, while climate
change assessments are needed for future infrastructure investment planning.

Climate services could include notifications/bulletins with simple messaging such as ‘rainy season approaching;
more rain than normal expected; so check and clear debris from drainage channels, bridges and culverts.’

Regular posting on the VMGD website of up-to-date location-specific climate information would be useful and
there is a pressing need for automatic climate stations to be installed at all provincial airports.

4. Key Agencies and Networks

The Ministry of Infrastructure and Public Utilities is the key agency for VMGD to work with. An MOU between
the Ministry and VMGD with SOPs and SLAs is desirable.




Climate and Business

1. Main Climatic Impacts

Businesses across Vanuatu are vulnerable to
extreme climatic events such as Tropical Cyclones,
high winds, storm surges causing coastal inundation
and heavy rainfall leading to localised and riverine
flooding. Often, damage from such events can be
severe and costly and in very bad cases businesses
run the risk of not being able to recover. Businesses
involved in the productive sector are also impacted
by droughts, when agricultural productivity is low.
On the positive side, businesses also have assets (such as trucks, boats, planes, facilities for storage and
temporary shelter) than owners could make available to NDMO during and after extreme events.

2. Current Use of Climate Information from VMGD

Most business owners in Vanuatu are currently accessing VMGD climate information indirectly through the
media (TV, newspaper, radio), although some may look on the VMGD webpage.

There is an opportunity for more direct connection with businesses, making use of the Vanuatu Chamber of
Commerce and Industry monthly newsletter (which is currently sent out to over 560 Vanuatu businesses via
email). Simplified and tailored information about the climate of the previous month and the next season’s
climate forecast, with links to the VMGD webpage for more information, included as a regular newsletter item,
would be very effective.

3. Climate Information Needs

The highest priority for the Vanuatu Chamber of Commerce and Industry is to perform an assessment of the
kind of climate information that is available from VMGD and the needs of business owners. Thus, there is a
pressing need for a Climate and Business Forum (hosted by the VCCI), to take place prior to the start of the
upcoming cyclone season.

Climate products need to be straightforward, relatable, easy to read, concise, and not too technical.

VCCl is happy to act as ‘intermediaries’ — they’ll disseminate climate information, be involved in radio talkback
shows, collate feedback from their stakeholders about climate products/services, and provide this feedback to
VMGD so that VMGD can adjust their products/services where necessary.

4. Key Agencies and Networks

The Vanuatu Chamber of Commerce and Industry (VCCI) is the key agency for VMGD to work with. They are
very willing to become partners with VMGD, so an MOU would be useful.

VCCl is aiming to establish a Vanuatu Business Disaster Committee — this could be a forum where climate
products are discussed and post-disaster coordination efforts with NDMO are formalised.




Climate and NGOs

1. Main Climatic Impacts

Non-Governmental Organisations (NGOs) such
as Red Cross, Save the Children, Care and Oxfam
are extremely active in Vanuatu rural
communities. During and after extreme climatic
events like Tropical Cyclones, affected
communities are particularly vulnerable. There
may have been injuries (and even deaths),
significant damage to houses and roads, and ’ : ; v S5 S :
loss of crops and animals. Health issues like malnutrition, diarrhoea, and other mfectlous dlseases can become
serious problems affecting whole communities. Impacts can extend for months and even years afterwards.
Water shortages during times of drought can also severely impact communities, due to poor vegetable and
fruit production and a lack of drinking water.

2. Current Use of Climate Information from VMGD

All NGOs have good relationships with the NDMO, and through this relationship are connected to VMGD.
Some NGOs (like Red Cross and Save the Children) have direct connections (mostly through projects, e.g. the
Traditional Knowledge database project, and WASH initiatives) with VMGD.

NGOs are often aware of climatic events (like El Nifio) through their international connections and websites,
but will also search the VMGD website for localised information. Some NGOs attend the VMGD Climate
Briefings, but invitations should be to all NGOs.

Klaod Nasara and the Climate Information Toolkit are often used at community meetings and events.

3. Climate Information Needs

There is a particular need for provincial- and community-based products, suitably tailored with simple
messaging. For example, a “Community Vanuatu Climate Update”, as was discussed at the first National
Climate Outlook Forum. NIWA’s Water Watch product, for example, could be adapted to a provincial level.

Importantly, there must be consistent messaging among all the key players who interact at the community
level (NGOs, NDMO, VMGD, Health, Agriculture, Water, Area Secretaries, CDCCCs, Churches, Chiefs, and
Schools). This will build capacity of all these players and the communities they work in.

There is a need for more work on vulnerability profiling of villages, incorporating climate hazard assessments.
The provision and interpretation of climate information could be included in the “KAP” (knowledge, attitude,
practice) research programme.

4. Key Agencies and Networks

VMGD should work closely with the established consortium of NGOs (Red Cross, Save the Children, Oxfam and
Care). Each NGO has a network (often involving volunteers) that can be utilised for information dissemination.




16.2 Matrix

In this section, the Roadmap has been reformatted to look like the VMGD strategic plan matrix (so that it can
be easily incorporated in that document). The right-hand column lists the recommended activities from the
Roadmap (section 14). These have been aligned with the most relevant Key Outcome and Strategic Output

from the current VMGD strategic plan.

KEY OUTCOMES

STRATEGIC OUTPUT

POTENTIAL NEW KEY
PERFORMANCE INDICATORS
(RECOMMENDED ACTIVITIES
FROM ROADMAP)

1 Improved management of historical
meteorological, hydrologic and other
related environmental data.

1.1  The Climate Division is routinely
digitising historical data for
weather, climate, agro-
meteorology, and CBRN stations
and has all paper based records
archived and stored according to
the VMGD data management and
quality policy, including the
archival of data in back-up sites.

2 Improved and sustained quality of
meteorological, hydrologic and other
related environmental datasets on the
VMGD Headquarters server.

2.1  The Climate Division has an
established quality management
system in accordance with the
VMGD quality standards and is
applying quality management
standards to all observation data
and information collected.

e Develop and carry out a survey of

observers and rainfall collectors in
order to identify additional training
requirements and opportunities for
capacity building. In addition,
determine whether observations could
be rationalised (e.g. are data on cloud
cover and cloud type useful and
therefore required?).

3 Climate databases such as CIiDE are
maintained and operationalised.

3.1 Relevant climate database
systems are established for the
archival, management, and
analysis of all observational
datasets, and with all necessary
tools for their operation.

4  Monthly to seasonal climate
information, forecasts, services and
warnings are continually developed
and routinely improved.

4.1  An established set of quality
management standard manuals is
developed and produced (in line
with WMO Operational
Standards Manuals) for reference
for climate services development
and engagement with end users,
including the capture of
traditional knowledge and
development of new indicators
where needed.

Regular surveys of principal users’
capabilities and needs should be
performed, perhaps every three to five
years.

All Government Strategic Policies
should be reviewed and if necessary
revised to include strategies and
actions linked to the provision of
climate information from VMGD. A
follow-up recommendation is the
establishment if necessary of inter-
departmental Memoranda of
Understanding or Agreement (MoU,
MoA) and the integration of climate
information into Standard Operating
Procedures (SOPs) and extension
officer job descriptions.

Provincial Government should work
with VMGD to tailor climate
information so that it best meets their
needs and directly informs their action
and response plans.

e VMGD to hold a ‘Climate and Business’

workshop hosted by the Vanuatu
Chamber of Commerce and Industry to
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develop climate services for Vanuatu
business owners.

VMGD should work with key sectors
and Provincial Government to develop
tailored Climate Watches. These
should be accompanied by, where
possible, suggested actions that are
tailored to the capacity of the end-
user. Suggested actions will be
informed by ongoing stakeholder
engagement, and incorporate
traditional knowledge where
appropriate.

The Vanuatu Monthly Climate
Summary (VMCS) bulletin should be
enhanced to make more use of
observed climate information and
products, and include impact
assessments.

Baseline and current climate maps
should be produced.

As part of an operational Climate Early
Warning System (CLEWS), tailored
climate bulletins issued to specific end
users and mobile phone apps should
be developed. All products and the
VMGD website need to be consistently
branded.

Climate Briefing attendees should be
asked to complete a questionnaire on
how they use and disseminate the
information they receive at the
Briefing.

VMGD to consider options for pre-
recorded broadcasts of up-to-date
climate information using TV and a
phone messaging system.

Invite officials from higher levels of
government to attend annual NCOFs
to discuss policies for strengthening
the ability and authority for agencies
to act on the climate information
provided.

Feedback on the use and usefulness of
climate information should be
encouraged, particularly with respect
to any community-scale risk-reduction
activities that have occurred as a result
of receiving the information.

Consider a top-down Ministerial-led
model for initiating standard operating
procedures and enabling the authority
for actions.

5

Drought information, forecasts,
services and warnings are developed
and routinely improved.

5.1

Information and communications
products and services from the
Climate Division are routinely
produced according to VMGD
policy guidelines and quality
management standards.

VMGD should perform an assessment
of the optimal use of the existing
networks for the dissemination of
climate information to Provincial
communities.

A communications strategy and action
plan should be developed to formalise
the use of the existing networks.
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6  Agro-meteorology services are
established and routinely improved.

6.1

Climate Division, in partnership
with national agencies, regional,
and international partners, has a
strategic development plan for
the development of agro-
meteorology together with the
DARD with a view to produce
quality agro-meteorological
products and services to the
agriculture sectors including
farmers.

7  Climate Division is provided access to
relevant external datasets.

7.1

VMGD has agreements and
partnerships with other
government agencies in place to
enable the Climate Division with
access to external holdings of
relevant climate and hydrology
data.

8  Climate services related research
capacity and priorities are developed.

8.1

Climate Division has prioritised a
set of research topics annually to
deliver results on annually.

9 Partnerships formed with regional and
international institutions on climate
issues.

9.1

VMGD has external national,
regional, and international
partnerships that enable the

o Talk to the Pacific International
Training Desk (PITD) about the
potential for developing training

Climate Division to participate
fully to contribute to and receive
new tools, knowledge, and
partnerships for further
development of the Division.

courses for the provision and
interpretation of climate information.

o In addition to RECOMMENDATION 3,
consider establishing MoUs/MoAs and
SOPs with all agencies in the climate
information network.

16.3 Stakeholder questionnaire
The following questionnaire was used as the basis for interviews with sector representatives regarding their
relationship with VMGD and their climate information needs.

Impacts of weather and climate
1. How does the weather and climate most impact your sector?
Use of weather information

2. What weather information do you have access to and how do you use this information in your day-to-
day operations?

3. What elements of the weather are most important to you (e.g. rainfall, air and sea temperature, sea-
state, wind, sunshine)?

Climate monitoring and forecasts
4, Specifically regarding climate information, how important to you (on a scale of 1 — 5) are the following:

a. Understanding the general climate of Vanuatu at different times of the year, and how things
like El Nifio and La Nifia can affect the climate;

b. Keeping track of developing and current climatic conditions, and how different the current
conditions are from normal;
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c. Forecasts for the next three to six months, particularly of rainfall and sea temperature;

d. Risk assessments for the next few months for tropical cyclones, coral bleaching events,
drought, wildfire, health-related issues, etc.;

e. Projections of how the climate and sea level may change over the next several decades.

5. Do you (or could you) use any of the above climate products for operational decision-making or
longer-term planning (months to decades)?

Specific needs
6. Have you got any specific needs for weather and climate information that aren’t currently being met?

7. In an ideal situation, what is the type, format (including delivery mechanism) and frequency of
information that would best meet your needs?

Communication and networks
8. How do you currently communicate important messages to your stakeholders and end-users?

9. Do you experience any problems communicating complicated (e.g. scientific) information to your
stakeholders and end-users? If so, how have you dealt with this?

10. Does the diagram below include your networks for disseminating information to provincial
communities?

16.4 NIWA quality assurance

NIWA client report no: 2016022WN
Report date: July 2016
NIWA Project: SER16301

This report has been internally peer-reviewed and approved for release.

Reviewed by: Brett Mullan — Principal Scientist, Climate, NIWA, Wellington
Approved for release by: Andrew Laing — Senior Regional Manager, NIWA, Wellington
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16.5 RTSM TA Terms of Reference
Vanuatu: Meteorology & Climate Specialist

Title of TA: Consultancy for the Development of the Vanuatu Framework for Climate Services (VFCS)

Duration: 2 person month (intermittent)
Start Date: 01 March 2016

End Date: 30 June 2016

Category: International Consultant

Background

The Government of Vanuatu through the Meteorology and Geo-Hazards Department (VMGD) carries out all
climate data analysis, monitoring and forecasting for Vanuatu. Guided by its 2014 — 2023 Strategic Plan, the
VMGD’s work is critical to the understanding of climatology and climate change in Vanuatu. The Climate Division
of VMGD provides the data collection, management and technical analysis needed to develop informed and
strategic climate change mitigation and resilience programmes for Vanuatu. The VMGD works closely with
SPREP, WMO and NIWA in supporting and implementing priorities as identified in the VMGD Strategic Plan 2014
- 2023. This planis currently in its second review and the Technical Assistance will produce planning documents
crucial to the refinement of the strategic plan; ensuringit is aligned closely with the Global Framework of Climate
Services (GFCS) and the Pacific Island Climate Services (PICS) Panel activities which seek to connect with, and
empower local Climate Services all over the world, including the Pacific region. Also within the VMGD is the
National Advisory Board (NAB) Portal which serves as an effective forum for information sharing amongst the
VGMD itself, as well as other relevant ministries, departments and sectors. All studies and information on
climatic services and disaster risk management in/for Vanuatu are accessible via this portal.

Given recent natural disasters impacting on Vanuatu’s environment and socio-economic growth, the overall goal
of the TA is to develop a Vanuatu Framework on Climate Services (VFCS) which will reflect current human and
technical operational capacities, issues and priorities which need addressing in the near future. Done as a
Situation Analysis, the resulting findings and recommendations will be used to develop a Climate Roadmap; a
long-term instructional document, which will provide guidance for the Climate Division on required human
resources and training needs. Both the VFCS and Climate Roadmap will shape long-term planning for the VMGD
through giving phased time-frames for the introduction of new and necessary climatic products and services,
inclusive the capability of the NAB Portal to manage and share knowledge on meteorological and climatic
services and information. The VFCS and Climate Roadmap will also allow the VMGD to provide guided climate
services to different sectors including agriculture, food security, health, water, energy, DRR, tourism, fisheries
and most importantly, the affected communities.

Scope of Work

The Meteorology & Climate Specialist will provide technical and capacity building support to the Government of
Vanuatu, through the Meteorology and Geo-Hazards Department (VMGD) in the development of the Vanuatu
Framework on Climate Services (VFCS) and Climate Roadmap; both required to guide and refine the
implementation of priorities as identified in the VMGD Strategic Plan. The consultant will be expected to include
the NAB Portal (human, technical & financial resources) as part of the situation analysis towards the
development of both the VFCS and Climate Roadmap. The consultant will utilise lessons learnt from other Pacific
island countries as well as global examples of climate frameworks that are relevant to Vanuatu’s economic and
environmental conditions.

Reporting

The consultant will report to the Government of Vanuatu through the Manager of the Climate Division. He will
work alongside a designated national counterpart and the VMGD Communications, Outreach and Partnerships
Internal Working Group (COPIWG) to ensure capacity building at the national level for sustainability purposes.
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He will also collaborate closely with the SPREP Meteorology & Climate Change Officer as well as the WMO
Programme Officer to ensure the deliverables meet the requirements of Vanuatu, and are closely aligned with
Pacific and global climate services frameworks.

All outputs are to be produced in Microsoft Word, using standard Word templates, typefaces etc. Any essential
photos of graphics should be kept to low resolution to keep the file size down. The consultant is to share the
drafts with SPREP and WMO for peer review and input prior to finalisation.

Outputs and Specific Tasks

The major outputs and tasks to be carried out by the consultant are specifically detailed hereunder;

Output 1. Vanuatu Framework for Climate Services (VFCS)

(i) Conduct a situation analysis which includes:
- undertaking a desk review of all available sector related literature including legislation,
policies, strategic, corporate and management plans, studies and relevant project reports;

- developing a capacity assessment questionnaire survey of key stakeholders on climate
services provided by the VMGD Climate Division. The questionnaire will include reference to
the NAB Portal’s capacity as a tool for sharing knowledge products on climate services. The
results from the questionnaire will verify data from desk reviews and consultations; and

(i) Together with the Climate Division of VMGD, undertake consultations with all relevant stakeholder
representatives (meteorology &climate, agriculture, food security, health, water, energy, DRR,
tourism, fisheries and most importantly, the affected communities) to discuss and analyse issues
leading to the drafting of the VFCS. These stakeholder consultations, entitled National Climate Outlook
Forum and the National Stakeholders Consultation on Climate Services, are targeted for 14-18 March
2016. These consultations will be financed by the WMO under a separate contract with the VMGD.

Output 2. Climate Roadmap/Implementation Plan

(i) Prepare a long term, instructional plan identifying gaps in existing capacities and corresponding
solutions for institutional arrangements, human resources inclusive training needs, technical (including
technology needs) and policy needs of Vanuatu climate services;

(ii) Prepare a cost analysis for the components of human resource, climate services to sectors activities,
capacity development and policy development;

(iii) Together with the Climate Division of VMGD, hold a one day consultation with key stakeholders to
verify the draft roadmap and VFCS; and

(iv) Together with the Climate Division of VMGD, hold a half day launching including final presentation to
VMGD officers, stakeholders and donor partners on the two documents: VFCS and the Climate
Roadmap/Implementation plan.

Deliverables:

(i) Vanuatu Framework for Climate Services (VFCS) detailing all current products and services offered by
the VMGD Climate Division; current institutional, human, technical etc capacities and issues and
priorities to be addressed in the future by the Climate Division; and

(iii) Climate Roadmap/Implementation plan mapping human, training, technical, policy, reporting needs
and phased time-frames for the introduction of new and necessary climatic products and services. This
document will provide approximate associate costing of each activity(s).
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The expert will submit all deliverables to the Government of Vanuatu through the Manager of the Climate
Division with a copy sent/deposited with the RTSM Coordinator?

Proposed schedule

The assignment will be initiated from 01 March with the first 5 day in-country mission in Port Vila, Vanuatu to
prepare the 15 Output. The second 5day in-country mission to Port Vila will be in May 2016 to prepare the 2™
Output and contribute to the development of the GCF Proposal. The remaining 34 days will be through working
remotely over the period of 7 March — 30 June 2016.

Minimum Qualification Requirements
The expert will have:

e Masters in Science / Environmental Science;

e proven experience in climate observations, climate outlook and early warning systems, training and
capacity building, fundamental climate research, and climate and health; hazard and climate risk
assessment; DRR and CCA

e atleast 10 years of professional experience working with Pacific Island Countries on community/social
development (inclusive gender mainstreaming) issues in environment, infrastructure and/or food
security issues;

e proven experience in strategy formulation, policy planning and or proposal writing and be familiar
with the key factors that governments should take into account when planning national projects;

e proven excellent communication, writing and speaking skills with at least 5 years experience in
participatory consultative process involving various levels of communities in Pacific island settings;

e Atleast 5 years working experience with the Government of Vanuatu or any other Pacific island
country with similar fiduciary and planning processes and systems.

e Atleast 10 years proven experience of managing complex projects, and in a role requiring a similar
degree of versatility and responsibility, including technical and financial reporting on an internationally
funded project with regional scope, preferably in the Pacific islands region

3 For on-forwarding to Project Committee and WARD peer review. The approved deliverables are also the basis upon
which payment will be made to the consultant.
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