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For more information about RCOF activities around the world, please contact:
Chief, World Climate Application and Services Division
Climate Prediction and Application Branch
Climate and Water Department
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7 bis, avenue de la Paix – 1211 Geneva 2 – Switzerland
E-mail: wcas@wmo.int
http://public.wmo.int/en/our-mandate/climate/regional-climate-outlook-products

Regional Climate Outlook Forums
A Regional Climate Outlook Forum is a platform that brings together climate experts and
sector representatives from countries in a climatologically homogenous region to provide
consensus based climate prediction and information, with input from global and regional
producing centres and National Meteorological and Hydrological Services, with the aim of
gaining substantial socio-economic benefits in climate sensitive sectors.

“Timely provision of high quality climate data, information, products and services
in support of decision‐making in climate sensitive sectors will significantly reduce
the negative impacts of climate variability and change. Over the past several years,
the World Meteorological Organization, in partnership with a number of
United Nations and other international agencies, has been spearheading the
Global Framework for Climate Services to guide, facilitate and coordinate the
development and provision of climate services, and thereby ensure worldwide
access to actionable climate information for decision making. Regional Climate
Outlook Forums have become one of the most effective mechanisms for
developing user-driven products and services and communicating those to users
at regional and national scale. Thus, RCOFs are recognized as one of the key
elements in the implementation of the Global Framework for Climate Services.”

The RCOFs owe their success to an active participation of the NMHSs, with strong support of WMO in close
collaboration with designated WMO global and regional producing centres, other global, regional and national
institutions, donor agencies, and partners.

P. Taalas
Secretary-General of the World Meteorological Organization
The World Meteorological Organization (WMO), in collaboration with National Meteorological and Hydrological
Services (NMHSs), regional institutions and other international organizations, support the Regional Climate
Outlook Forums (RCOFs) to ensure their sustainability. RCOFs produce consensus-based, user-relevant climate
outlook products in order to reduce climate-related risks, support sustainable development, and make the
expertise of NMHSs available to climate-sensitive sectors like agriculture and food security, water management,
disaster risk reduction, health and energy. RCOFs also help building capacities of WMO Members to deliver
such services and promote the visibility of NMHSs among decision makers and the wider user community.

First session of the South West Indian Ocean Climate Outlook Forum (SWIOCOF)
in September 2012, La Réunion, France (Source: Météo-France)

This portfolio, through enclosed factsheets, provides a general overview of the RCOF mechanism, and detailed
description of 19 RCOFs convened worldwide on a regular basis, as well as 3 monthly teleconferences in the
Pacific region.
For better legibility, the RCOFs factsheets are organized according to six colors, each of them corresponding to
a WMO Regional Association.

Regional Association IV:
North America, Central America
and the Caribbean

Regional Association VI:
Europe

Regional Association III:
South America

Regional Association II:
Asia

Regional Association I:
Africa
Regional Association V:
South−West Pacific
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Examples of application
•

Agriculture and food security
In 2011, severe drought conditions persisted over most parts of the eastern sector of the equatorial Greater
Horn of Africa with far-reaching socio-economic consequences. This unusual climate situation highlighted the
need for a link between climate outlooks issued from the RCOF and food-security analysis.

RCOFs

Regional Climate Outlook Forums

The Famine Early Warning Systems Network and other partners released food security outlooks based on RCOF
products. This information is key in planning food-grain reserves and distribution.

The impacts of climate variability and change on natural, social and economic systems are
increasingly evident, requiring enhanced adaptive capacities. Rapid advances being made in the
understanding and predicting the climate system allow today the provision of climate products
and services through optimized use of existing climate related data and monitoring products,
sector specific climate products and the production of reliable predictions for time scales ranging
from seasons to decades and longer time scales. Regional Climate Outlook Forums have become
one of the vehicles for developing user-driven products and services and communicating those to
users at regional and national scale.
Background
The World Meteorological Organization (WMO), a specialized agency of the United Nations for weather, climate,
and water, enables scientific understanding of climate variability and change through dedicated observations of the
climate system; improvements in the analysis, monitoring and prediction and the development of climate
applications and services; capacity building in the application of meteorological and hydrological data,
dissemination of information in support of climate risk management and scientific research and assessments.

Seasonal outlooks for the Greater Horn of Africa. The left panel illustrates the consensus climate outlook for September to
December 2015 rainfall season, whilst the right panel shows the projected food security outcomes for October to December
2015 prepared by the Famine Early Warning Systems Network.

•

Public health
Efforts are being made to provide warnings of risks of epidemics by integrating rainfall, temperature and other
non-climate information. Malaria Outlook Forums are now held regularly in association with SARCOF and
GHACOF. The information, developed jointly by climate and health experts in these sessions, and taken
together with information on population vulnerability, food security, immune suppression and adequacy of
malaria control coverage, gives the health community a longer lead-time to optimize the allocation of the
resources available to combat malaria.

•

Water management
Climate factors have significant impacts on hydroelectric power, which is highly vulnerable to fluctuations in
rainfall. To reduce climate risks associated with the negative impacts of extreme climate events on water and
hydroelectric resources, some RCOFs predict river runoff for the season, based on temperature and rainfall
predictions and using current soil-moisture conditions. This information helps water managers make decisions
on water allocations for various uses and hydropower generation planning.

For general information about RCOF activities around the world, please contact: wcas@wmo.int
For more information about RCOF products, please visit:
http://public.wmo.int/en/our-mandate/climate/regional-climate-outlook-products

In late 1990s an innovative process known as Regional Climate Outlook Forum (RCOF) was initiated under the
WMO Climate Information and Prediction Services (CLIPS) project in collaboration with National Meteorological
and Hydrological Services (NMHSs), regional institutions and other international organizations. First established in
1996 at a Meeting in Victoria Falls, Zimbabwe, RCOFs gained momentum as a regional response to the major
1997–1998 El Niño event, since then RCOF concept was spread worldwide. The RCOF process has accomplished
20 successful years with 19 forums operational around the world, as of 2016.
Upon conclusion of CLIPS in 2015, RCOFs are widely recognized to be key elements in the implementation of the
Global Framework for Climate Services (GFCS), a WMO spearheaded initiative of the United Nations system,
established at the World Climate Conference 3 (Geneva, 2009), and conceived as a structure to link science-based
climate predictions and information with climate-risk management, as well as adaptation strategies for climate
variability and change worldwide.

Concept
An RCOF is a platform that brings together national, regional and international climate experts and stakeholders’
representatives from countries in a climatologically homogeneous area to provide consensus-based climate
predictions based on input from NMHSs, regional institutions, WMO Regional Climate Centres (RCCs), Global
Producing Centres for Long Range Forecasts (GPCLRFs) and other climate prediction centers. Through interaction
with sectoral users, extension agencies and policymakers, RCOFs assess the likely implications of the outlooks on
the most pertinent socio-economic sectors in a given region, and explore the ways in which use can be made of
them.
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RCOFs strengthen regional networking of the climate service providers and user-sector representatives.
Participating countries recognize the potential of climate prediction and seasonal forecasting as a powerful
development tool to help populations and decision-makers face the challenges posed by climatic variability and
change. One of the important components of RCOFs is development of existing capacities of NMHSs in seasonal
forecasting and communication of climate information to user community.

Regional Climate Outlook Forums All Over the World
In different regions of the world, the RCOFs have evolved in different ways, based on specific needs and
capabilities and tailored to meet the local conditions. Meanwhile, in all regions they constitute reliable and
authentic sources of high-quality climate information, developed through a cooperative endeavour and on a
sustainable basis.
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Process
The RCOF process typically includes the following components:
•

A training workshop on seasonal climate prediction to strengthen the capacity of national and regional climate
scientists;

•

Meetings of regional and international climate experts to develop a consensus for the regional climate outlook;

•

The forum proper, in which both climate scientists and representatives of user sectors interpret the available
real-time seasonal prediction products from WMO GPCLRFs and RCCs, assess the skills of forecasting
systems, develop the consensus seasonal climate outlook statement for the region, and discuss on the
potential applications of RCOF products of the regional and international climate experts to develop a
consensus for the regional climate outlook, typically in a probabilistic form;

•

Special outreach sessions involving media experts to develop effective communication strategies.

RCOFs also review impediments to the use of climate information, as well as experiences and lessons learned
regarding applications of previous RCOF products and the enhancement of sector-specific applications. National
forums, then, develop detailed national-scale climate outlooks and risk information, including warnings, and
communicate to decision-makers and the public.
The WMO Regional Climate Centres provide technical guidance and coordination to a majority of RCOFs.
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Training and capacity development
PICOF

Capacity development is one of key components of RCOFs, generally conducted as a pre-COF session for the
experts from NMHSs to improve understanding of the regional climate processes, access and interpret global and
regional climate prediction products, and gain skills in long range forecasting and communicating the probabilistic
information along with the uncertainties.

RCOF users

In total, 19 RCOFs are regularly conducted in many parts of the world, serving mainly developing and least
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In many regions, the users benefiting from RCOFs are stakeholders who contribute to the organization and growth
of the sessions, thus ensuring their sustainability and applicability to user needs. RCOFs attract the participation of
practitioners and decision-makers from a range of sectors, including:
•

Agriculture and food security

•

Public health

•

Water resources

•

Disaster risk reduction and response

•

Energy production and distribution

Other sectors, such as tourism, transport and urban planning, are increasingly involved.

Benefits
As important vehicles in collaborative production and dissemination of climate information, RCOFs have facilitated
regional cooperation and networking and effectively demonstrated the immense mutual benefits of sharing climate
information and experience. Close interaction between the providers and users of climate predictions and
information has enhanced feedback from the users to climate scientists and has spurred the development of many
user-specific products.
RCOFs have raised awareness of the importance of climate information, including climate predictions, in mitigating
the impacts of climate variability and change.

RCOFs strengthen regional networking of the climate service providers and user-sector representatives.
Participating countries recognize the potential of climate prediction and seasonal forecasting as a powerful
development tool to help populations and decision-makers face the challenges posed by climatic variability and
change. One of the important components of RCOFs is development of existing capacities of NMHSs in seasonal
forecasting and communication of climate information to user community.

Regional Climate Outlook Forums All Over the World
In different regions of the world, the RCOFs have evolved in different ways, based on specific needs and
capabilities and tailored to meet the local conditions. Meanwhile, in all regions they constitute reliable and
authentic sources of high-quality climate information, developed through a cooperative endeavour and on a
sustainable basis.
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Process
The RCOF process typically includes the following components:
•

A training workshop on seasonal climate prediction to strengthen the capacity of national and regional climate
scientists;

•

Meetings of regional and international climate experts to develop a consensus for the regional climate outlook;

•

The forum proper, in which both climate scientists and representatives of user sectors interpret the available
real-time seasonal prediction products from WMO GPCLRFs and RCCs, assess the skills of forecasting
systems, develop the consensus seasonal climate outlook statement for the region, and discuss on the
potential applications of RCOF products of the regional and international climate experts to develop a
consensus for the regional climate outlook, typically in a probabilistic form;

•

Special outreach sessions involving media experts to develop effective communication strategies.

RCOFs also review impediments to the use of climate information, as well as experiences and lessons learned
regarding applications of previous RCOF products and the enhancement of sector-specific applications. National
forums, then, develop detailed national-scale climate outlooks and risk information, including warnings, and
communicate to decision-makers and the public.
The WMO Regional Climate Centres provide technical guidance and coordination to a majority of RCOFs.
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Capacity development is one of key components of RCOFs, generally conducted as a pre-COF session for the
experts from NMHSs to improve understanding of the regional climate processes, access and interpret global and
regional climate prediction products, and gain skills in long range forecasting and communicating the probabilistic
information along with the uncertainties.
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In many regions, the users benefiting from RCOFs are stakeholders who contribute to the organization and growth
of the sessions, thus ensuring their sustainability and applicability to user needs. RCOFs attract the participation of
practitioners and decision-makers from a range of sectors, including:
•

Agriculture and food security

•

Public health

•

Water resources

•

Disaster risk reduction and response

•

Energy production and distribution

Other sectors, such as tourism, transport and urban planning, are increasingly involved.

Benefits
As important vehicles in collaborative production and dissemination of climate information, RCOFs have facilitated
regional cooperation and networking and effectively demonstrated the immense mutual benefits of sharing climate
information and experience. Close interaction between the providers and users of climate predictions and
information has enhanced feedback from the users to climate scientists and has spurred the development of many
user-specific products.
RCOFs have raised awareness of the importance of climate information, including climate predictions, in mitigating
the impacts of climate variability and change.

Examples of application
•

Agriculture and food security
In 2011, severe drought conditions persisted over most parts of the eastern sector of the equatorial Greater
Horn of Africa with far-reaching socio-economic consequences. This unusual climate situation highlighted the
need for a link between climate outlooks issued from the RCOF and food-security analysis.

RCOFs

Regional Climate Outlook Forums

The Famine Early Warning Systems Network and other partners released food security outlooks based on RCOF
products. This information is key in planning food-grain reserves and distribution.

The impacts of climate variability and change on natural, social and economic systems are
increasingly evident, requiring enhanced adaptive capacities. Rapid advances being made in the
understanding and predicting the climate system allow today the provision of climate products
and services through optimized use of existing climate related data and monitoring products,
sector specific climate products and the production of reliable predictions for time scales ranging
from seasons to decades and longer time scales. Regional Climate Outlook Forums have become
one of the vehicles for developing user-driven products and services and communicating those to
users at regional and national scale.
Background
The World Meteorological Organization (WMO), a specialized agency of the United Nations for weather, climate,
and water, enables scientific understanding of climate variability and change through dedicated observations of the
climate system; improvements in the analysis, monitoring and prediction and the development of climate
applications and services; capacity building in the application of meteorological and hydrological data,
dissemination of information in support of climate risk management and scientific research and assessments.

Seasonal outlooks for the Greater Horn of Africa. The left panel illustrates the consensus climate outlook for September to
December 2015 rainfall season, whilst the right panel shows the projected food security outcomes for October to December
2015 prepared by the Famine Early Warning Systems Network.

•

Public health
Efforts are being made to provide warnings of risks of epidemics by integrating rainfall, temperature and other
non-climate information. Malaria Outlook Forums are now held regularly in association with SARCOF and
GHACOF. The information, developed jointly by climate and health experts in these sessions, and taken
together with information on population vulnerability, food security, immune suppression and adequacy of
malaria control coverage, gives the health community a longer lead-time to optimize the allocation of the
resources available to combat malaria.

•

Water management
Climate factors have significant impacts on hydroelectric power, which is highly vulnerable to fluctuations in
rainfall. To reduce climate risks associated with the negative impacts of extreme climate events on water and
hydroelectric resources, some RCOFs predict river runoff for the season, based on temperature and rainfall
predictions and using current soil-moisture conditions. This information helps water managers make decisions
on water allocations for various uses and hydropower generation planning.

For general information about RCOF activities around the world, please contact: wcas@wmo.int
For more information about RCOF products, please visit:
http://public.wmo.int/en/our-mandate/climate/regional-climate-outlook-products

In late 1990s an innovative process known as Regional Climate Outlook Forum (RCOF) was initiated under the
WMO Climate Information and Prediction Services (CLIPS) project in collaboration with National Meteorological
and Hydrological Services (NMHSs), regional institutions and other international organizations. First established in
1996 at a Meeting in Victoria Falls, Zimbabwe, RCOFs gained momentum as a regional response to the major
1997–1998 El Niño event, since then RCOF concept was spread worldwide. The RCOF process has accomplished
20 successful years with 19 forums operational around the world, as of 2016.
Upon conclusion of CLIPS in 2015, RCOFs are widely recognized to be key elements in the implementation of the
Global Framework for Climate Services (GFCS), a WMO spearheaded initiative of the United Nations system,
established at the World Climate Conference 3 (Geneva, 2009), and conceived as a structure to link science-based
climate predictions and information with climate-risk management, as well as adaptation strategies for climate
variability and change worldwide.

Concept
An RCOF is a platform that brings together national, regional and international climate experts and stakeholders’
representatives from countries in a climatologically homogeneous area to provide consensus-based climate
predictions based on input from NMHSs, regional institutions, WMO Regional Climate Centres (RCCs), Global
Producing Centres for Long Range Forecasts (GPCLRFs) and other climate prediction centers. Through interaction
with sectoral users, extension agencies and policymakers, RCOFs assess the likely implications of the outlooks on
the most pertinent socio-economic sectors in a given region, and explore the ways in which use can be made of
them.
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GHACOF
Greater Horn of Africa
Climate Outlook Forum
Climate features
The Greater Horn of Africa is a peninsula of the eastern
region of Africa which extends from Sudan to Tanzania.
Rainfall climatology splits the region into three sectors:
the southern sector, the equatorial sector and the
northern sector. The southern sector has one wet season
from January to March. The equatorial sector, which is
made up of southern and extreme eastern Ethiopia,
southern parts of South Sudan, the southern half of
Somalia and northern Tanzania, experiences two main
rainy seasons: a long-rains season from March to May
and a short-rains season from September to December.
The northern sector and the coastal and western parts of
the equatorial area of the Horn are subject to an
important rainy season from June through August.

The economy of this region relies heavily on rain-fed
agriculture, livestock, fisheries and mining. These sectors
are all highly vulnerable to climate extremes, severely
affecting socio-economic welfare. The Horn of Africa is
plagued by recurrent droughts impacting agriculture with
substantial famine, resulting in malnutrition and infectious
diseases, and worsening the poverty of the region.

The Greater Horn of Africa Climate Outlook
Forum
The Inter-Governmental Authority on Development
(IGAD) Climate Prediction and Application Centre
(ICPAC) has spearheaded risk reduction forecast
services and pre-season contingency planning of climate
sensitive socio-economic sectors under the Greater Horn
of Africa Climate Outlook Forum (GHACOF) since 1998.
The forum takes place under the auspices of the World
Meteorological Organization (WMO) with the support of
the National Meteorological and Hydrological Services
(NMHSs) of the Greater Horn of Africa region. The WMO
Regional Climate Centre IGAD (RCC IGAD) hosted by
ICPAC provides overall coordination for the operation of
GHACOF.

Rainfall climatology (mm) in the Greater Horn of Africa from
1981-2010

Inter-annual rainfall variability is mainly associated with
the El Niño Southern Oscillation (ENSO) conditions in the
tropical Pacific, the Indian Ocean Dipole (IOD), the Sea
Surface Temperatures (SSTs) over the Indian and
Atlantic Oceans, and the monsoonal winds. During an El
Niño event, rainfall tends to increase from October to
December over the equatorial sector and often extends
into the dry months of January and February, whereas
during the La Niña phenomenon, seasonal rains in the
equatorial sector tend to be suppressed. Farther away
from the equatorial sector during main rainfall seasons,
droughts are common during El Niño and floods during
La Niña events.
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Example: Rainfall outlook for March 2016 to May 2016
for GHACOF domain

GHACOF brings together representatives from Djibouti,
Eritrea, Ethiopia, Kenya, Somalia, South Sudan, Sudan
and Uganda as well as Burundi, Rwanda and United
Republic of Tanzania. The forum is held thrice a year in
February, May and August to prepare guidance for the

major rainfall seasons namely, March to May, June to
August, and September to December.

seasonal advisories with specific updates on weather
and agro-meteorology by informing farmers.

GHACOF is preceded by a capacity-building workshop to
enhance the capacity of national climate scientists; to
improve their understanding of regional climate patterns,
developments of new forecast models and prediction of
regional climate; and to verify and assess the skills of
previous GHACOF products.

In the project’s final evaluation stage, it emerged that
each of the four channels of information dissemination
had its own advantages and disadvantages. For
example, farmers revealed that they preferred SMSs due
to its speed, ensuring timely/early delivery of useful
warnings and other relevant information, and due to the
shortness and accuracy of the message, which could be
stored on the mobile phone and used as a reference. On
the other hand, community meetings provided an
interesting platform for direct interaction with project staff
and other agricultural experts, through which critical
information was shared and questions were answered
immediately. The church, too, was an important channel,
enabling followers to get first-hand information about the
upcoming season and the recommended agricultural
practices to employ. Lastly, demonstrations enabled
extension officers and other experts to provide hands-on
experience on how each of the agreed-upon practices
was done.

Climate experts consider the evolving large-scale and
regional scale circulation mechanisms, as well as the
likely implications of regional and local scale features on
distribution of rainfall over the Greater Horn of Africa.
The broad approach adopted for preparing the seasonal
predictions consists of examining prevailing and
expected oceanic-atmospheric drivers – that is, SST
anomalies over the Indian, Atlantic and Pacific Oceans –
and indicators of regional climate, including the evolving
IOD, likelihood of ENSO conditions developing over the
tropical Pacific Ocean, and atmospheric circulation
dynamics influencing the region comprising of summer
monsoons over Western Indian Ocean with potential for
early transition to northeast monsoons.
The experts also use deterministic products provided by
the WMO Global Producing Centres for Long-Range
Forecasts (GPCLRFs) for real-time climate prediction
alongside statistical-probabilistic modelling using linear
and non-linear approaches, calibrated Multi-Model
Ensembles, and expert interpretation to generate
probabilistic rainfall forecast for the season.

It is important for information providers and
disseminators to use SMS technology considering that at
least 95% of all farming households sampled for the
project own a mobile phone. The SMS technology used
under
ICPAC’s
project
operated
a
one-way
communication channel; however, further improvement
towards a two-way communication channel is necessary
to receive feedback and other useful information from the
users.

User involvement

The way forward

Users from health, disaster risk management, gender,
civil society, agriculture and food security, water
resources, marine and oceanographic resources sectors,
media,
non-governmental
organizations,
and
development partners are involved in the GHACOF
process. They review the potential impacts of the
seasonal forecast according to their specific sectors.

Knowledge of the intra-seasonal variability, probable
rainy season onset and cessation dates/amounts, and
distribution of dry/wet spells are critical for reducing
climate risks for local climate-sensitive livelihoods. Efforts
to address probable rainy season onset and cessation
dates at ICPAC began in August 2013 with a pre-Climate
Outlook Forum Capacity Building Training Workshop
prior to the thirty-fifth session of GHACOF.

Success stories based on the feedback of users
During a previous community-based climate services
project implemented by ICPAC between 2012 and 2014,
the dissemination of location-specific agro-climatic
advisories to targeted farmers was done mainly through
four channels:
-

-

community meetings;
social groupings (including church services);
field demonstrations (meeting between extension
officers and farmers at a garden to demonstrate the
best practices in farming) and field days (visit in the
same garden with extension officers and farmers to
see the outcome of the demonstrated farming
method);
Short Message Services (SMS) using the mobile
phone.

Seasonal forecast-related advisories were disseminated
through these channels at the beginning of each season.
As the seasons progressed, SMSs completed the

The forty-first session of GHACOF introduced the
inclusion of the presentation of seasonal rainfall forecasts
in the form of probability of some threshold rainfall
amounts for use in application sectors like agriculture
and food security, water resources, and other socioeconomic sectors. Some user needs require processing
of likely local characteristics within time scales of days to
weeks within the season. In order to enable GHACOF to
effectively fulfil these needs, local weather records and
historical daily data sets can be availed by the NMHSs.
Such data are also used by ICPAC to process regional
baseline characteristics at weekly, monthly, seasonal,
annual and internal time scales, as well as for the
fulfilment of the specific user needs. ICPAC, in
partnership with NMHSs, is working to remedy the major
shortcomings of observation networks which limit the
accuracy and the availability of climate information,
products and services for disaster risk reduction. To this
end, ICPAC is developing an integrated gridded regional
database.

For general information about RCOF activities around the world, please contact: wcas@wmo.int
For more information about GHACOF, please visit: http://www.icpac.net

PRESAC
Prévisions Climatiques
Saisonnières en Afrique Centrale

Climate features
Enclosed between the Gulf of Guinea and the Great Rift
Valley, the Central African region straddles the equator
that confers on it a climate mainly dominated by
convective activity in the Inter-Tropical Convergence
Zone.
The major sources of seasonal climate variability and
predictability in the region include the Sea Surface
Temperatures (SSTs) of the equatorial Pacific – a region
influenced by the El Niño Southern Oscillations – and the
tropical northern and southern Atlantic and equatorial
western Indian Oceans. Sub-seasonal climate variability
is dominated by tropical and equatorial waves.
From October to December, precipitation over the
western part of the region rises above or falls below
average in parallel with the SSTs of the south tropical
Atlantic Ocean off the coast of Angola to Cameroon. In
the eastern part of the region covering the east of the
Democratic Republic of Congo and Burundi, precipitation
rises above average when the South Tropical Atlantic
and the Indian Ocean off the East African coast are
cooler than average (and vice versa). Impacts of strong
El Niño and/or La Niña through teleconnections are
recognized but not well studied and understood.

The majority of the population relies on the exploitation
of natural resources and is usually highly sensitive to
climate due to its effect on their livelihood. This
vulnerability is compounded by climate variability in the
region. Heavy precipitation, strong winds and floods are
main hazards leading to the proliferation of water borne
diseases like malaria, damage of infrastructure,
disruption of transport and energy supply, and loss of life
and property.
During the harvesting period, heavy precipitation can
cause havoc in food production, with losses reaching up
to 30% and food security jeopardized. Moreover, the
anomalous onset and cessation of rainfall season have
an impact on society, resulting in the displacement of
populations due to crop failure and the possibility of
starvation.

Prévisions Climatiques Saisonnières
en Afrique Centrale
The Prévisions Climatiques Saisonnières en Afrique
Centrale (PRESAC) forum started in the early 2000s.
The World Meteorological Organization (WMO), the
African Centre for Meteorological Application for
Development (ACMAD), the National Meteorological and
Hydrological Services (NMHSs) of the region and the
WMO Global Producing Centres for Long-Range
Forecasts (GPCLRFs) are the major collaborating
partners.
PRESAC covers Burundi, Cameroon, Congo, Central
African Republic, Democratic Republic of Congo,
Equatorial Guinea, Gabon and Sao Tome and Principe.
Member countries conduct the forum once a year,
usually in late September with October-NovemberDecember as the main target season. The WMO
Regional Climate Centre (RCC) Africa hosted by
ACMAD coordinates the operation of PRESAC.

Flooding due to heavy rainfall in November 2012,
in Dungu, Democratic Republic of the Congo
(Photo credit: UN Photo/Sylvain Liechti)
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The forum enables members to share knowledge on
climate variability of the region, to improve the skills of
climate and hydrology experts, and to produce and
facilitate the interpretation and use of climate information
for disaster risk management and climate change
adaptation. The forum is usually organized in conjunction

with the meeting of the Regional Platform for Disaster
Risk Reduction (DRR) in Central Africa under the
Economic Community of Central African States
(ECCAS).

emerging seasonal hazards and expected impacts maps
contributing to WMO efforts on impacts forecasting.

The way forward
To improve the consensus outlook products, scientific
research on some aspects needs to progress, including
ocean-land-atmosphere interaction in the Congo basin
ecosystem, new predictors for statistical forecasting
tools, local and regional climate variability, trends studies
to understand drivers of climate variability, and
assessment of the regional performance of forecasting
systems, including their strengths and weaknesses in
predicting regional climate features. Specifically, better
understanding and prediction of the Gulf of Guinea
SSTs, tropical and equatorial waves, and interactions
between land and atmosphere over the Congo Basin are
required.

Example: Precipitation outlook valid for
October-November-December 2014 for PRESAC domain

The approach involves the assessment of outputs from
global single and multi-model ensemble forecasting
systems, statistical seasonal forecasting tools, analogue
years, persistence, composites and trends analysis, as
well as available findings from climate variability and
predictability studies at local, national, regional and
global levels. The assessment made is discussed during
a briefing and a consensus outlook generated for users.
Discharge outlooks for the Congo basin and vigilance
maps for heavy precipitation are additional products
provided when necessary.

User involvement
The main participants of the forum include
representatives from disaster management agencies
comprising the regional platform for DRR, climate
experts, water resource managers, experts form
agriculture and food security, and the National Focal
Points of the United Nations Framework Convention on
Climate Change (UNFCCC).

To improve user confidence, the assessment of Regional
Climate Outlook Forum products from the user’s
perspective
is
essential.
Preliminary
objective
assessments indicate that about seven out of ten past
seasonal forecasts have been correct with the most likely
predicted category effectively observed. Evaluation with
focus group discussion, collection and analysis of
responses to surveys, forums and virtual forums,
collection of feedbacks and stories on websites, social
media and interviews will be important activities under
the GFCS User Interface Platform at regional and
national levels.
To maintain, build and expand cooperation and support
of the user community, the participation of climate
service providers in user forums is important. Regional
and national contingency planning meetings, agriculture
season planning workshops, vulnerability assessment
and water forums provide opportunities for effective
exchanges, interactions, consensus building and tailoring
of products, such as hazards outlooks, potential impacts
expected, and recommendations for prevention,
preparation and response. The provision of a climate
outlook in August instead of September each year and
the regular delivery of discharge outlooks and vigilance
maps for regional hazards are needed to further engage
a wider range of users and expand forecasts application
opportunities.

Success stories based on the feedback of users
The main success story has been the use of seasonal
forecasts by ECCAS through its DRR platform for
contingency planning for floods. Interactions between
climate and disaster management communities have
been successful in the region, which led to the
production of a tailored DDR product called vigilance
map for the season ahead, containing the information on
the hazards likely expected. This success has been
expanded over other regions and the continent with

For general information about RCOF activities around the world, please contact: wcas@wmo.int
For more information about PRESAC, please visit: www.acmad.net
For enquiries, please contact: climat@acmad.org

PRESAGG
Prévisions Climatiques Saisonnières
pour les pays du Golfe de Guinée

Climate features
Bordered by the Atlantic Ocean, the Gulf of Guinea
region embraces the coastal countries from West to
Central Africa.
The Gulf of Guinea is dominated by the Inter-Tropical
Convergence Zone (ITCZ) and the African monsoon in
March-April-May, which is a major rainy season in the
region.

The Sea Surface Temperatures (SSTs) of the equatorial
Pacific, tropical Northern and Southern Atlantic, and the
equatorial Atlantic are also major sources of seasonal
climate variability and predictability in the region.
Uncertainties about SST forecasts over the equatorial
and tropical Atlantic, and understanding and prediction of
processes and phenomena embedded in the ITCZ and
the African monsoon during the target season are not
well documented.
Agricultural production is a mainstay of the economy of
the countries in the Gulf of Guinea where more than 70%
of the population depends on agriculture. The variability
of rainfall in the region leads to yield reduction for the
farmers, disruptions in the planting periods due to the
anomalous onset of the rains, and losses or damages to
crops due to heavy rains and strong winds. The region is
also witnessing damage to buildings, roads and energy
production/distribution infrastructure because of rains.
Such climate-related events impact national economic
growth and directly impinge upon the objectives of
sustainable development.

Banana plantation in Côte d’Ivoire.
In June 2014, Côte d’Ivoire lost a quarter of its national
production of bananas due to the flooding of a plantation.
(Photo credit: Zenman/Wikimedia Commons)
Precipitation climatology (mm/month) in May using the 19812010 base period (Source: IRI)

The El Niño Southern Oscillation (ENSO) affects
seasonal climate variability and predictability in African
countries bordering the Gulf of Guinea through
teleconnections involving the Atlantic Ocean and the
atmosphere above.

WEATHER CLIMATE WATER

Prévisions Climatiques Saisonnières pour
les pays du Golfe de Guinée
The African Centre of Meteorological Applications for
Development (ACMAD), which operates as a WMO
Regional Climate Centre (RCC) for Africa, the
Agriculture, Hydrology, Meteorology Regional Centre
(AGRHYMET), the Société d’Exploitation et de
Développement
Aéroportuaire,
Aéronautique
et
Météorologique (SODEXAM), and the National

Meteorological and Hydrological Services (NMHS) of
Benin, Cameroon, Côte d’Ivoire, Ghana, Guinea, Guinea
Bissau, Equatorial Guinea, Liberia, Nigeria, Sierra Leone
and Togo joined forces to offer unique seasonal climate
forecasts through the forum Prévisions Climatiques
Saisonnières pour les pays du Golfe de Guinée
(PRESAGG). The first forum was held in Abidjan, Côte
d’Ivoire in March 2014.
The participating countries are Equatorial Guinea,
Cameroon, Nigeria, Benin, Togo, Côte d’Ivoire, Ghana,
Guinea Conakry, Liberia and Sierra Leone.

alternative mechanisms for better communication of
climate impacts.

Way forward
Scientific research on ocean-land-atmosphere modeling,
new predictors for statistical forecasting tools, local and
regional climate variability and trends, teleconnection
studies, and assessment of regional performance of
forecasting systems, including their strengths and
weaknesses in predicting regional climate features, could
help to improve consensus outlook products.
Specifically, better understanding and prediction of the
Gulf of Guinea and tropical Atlantic SSTs, and their
interactions with land and the atmosphere are required.
Moreover, the rainy season merits further study in light of
its importance for the regions’ crops. Studies of climate
variability and predictability, tropical and equatorial
waves, the African monsoon and the ITCZ during MarchApril-May and April-May-June seasons are needed.
The forum will progressively benefit in the coming years
from the experience of other Regional Climate Outlook
Forums organized for over a decade in nearby regions.

Example: Seasonal precipitation forecast valid for
March-April-May 2015 for PRESAGG domain

The sessions are held annually in March. The forum
produces seasonal precipitation forecasts for two
overlapping three-month periods: March-April-May and
April-May-June. It also provides statistics on the start
and cession of the growing season and the frequency of
spells for the agriculture community of the region.
The approach involves the assessment of outputs from
global single and multi-model ensemble forecasting
systems, statistical seasonal forecasting tools, analogue
years, persistence, composites and trends analysis, as
well as available findings from climate studies at local,
national, regional and global levels. The assessment
made is discussed during a briefing and a consensus
outlook is generated for users.

User involvement
The main purpose of the forum is to foster collaboration
and exchange of knowledge between climate experts
and users of climate information and services to interpret
global, regional and national climate products.
The participants discuss potential impacts of the
expected climate conditions and formulate risks and
opportunities management strategies for key socioeconomic and environmental sectors.
During the first forum, ACMAD stressed the importance
of the dissemination of the forecasts in each member
country through National Climate Outlook Forums or

For general information about RCOF activities around the world, please contact: wcas@wmo.int
For more information about PRESAGG, please visit: www.acmad.net
For enquiries, please contact: climat@acmad.org

PRESANORD
Prévisions Climatiques Saisonnières
en Afrique du Nord
Climate features
North Africa typically covers the Mediterranean area in
Africa between the Mediterranean Sea and Sub-Saharan
Africa.
The regional climate is hot in the summer and wet in the
winter. The large-scale circulation exerts a strong
influence on winter precipitation and temperature through
the North Atlantic Oscillation (NAO). The El Niño
Southern Oscillation shifts in the upper troposphere jet
over the eastern Mediterranean region with synoptic
systems passing over central and northern Europe and
the Scandinavian pattern as additional features
impacting the Mediterranean winter climate. In the
summer, Asian and African monsoons, blockings and
Mediterranean Sea Surface Temperatures (SSTs)
significantly modulate the Mediterranean climate.

The SSTs of the equatorial Pacific, the tropical North
Atlantic, the Eurasian snow cover, the Scandinavian
pattern, the NAO, the Quasi- Biennial Oscillation (QBO),
tropical intrusion, troughs, ridges and blockings
constitute the major sources of seasonal climate
variability and predictability in the region.

An aerial view of the Algerian landscape
(Photo credit: UN Photo/Evan Schneider)

Both subsistence economies and commercial activities
are highly dependent on weather and climatic factors.
Floods, droughts, heat and cold waves significantly alter
the production and transport patterns of commodities.
Road and infrastructure damage, and loss of life and
property associated with floods have become a matter of
strong concern for cities in the area. The adverse
impacts of climate variability include a large drop in
agricultural production due to drought and reduced water
availability. Moreover, climate is the principal driver of
global seasonality in the tourism sector. The vagaries of
the climate in North Africa can put the brakes on tourism
activities.

Prévisions Climatiques Saisonnières
en Afrique du Nord

Surface air temperature climatology (°C) in July
from 1971-2010 (Source: IRI)
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The National Office of Meteorology and the African
Centre for Meteorological Application for Development
(ACMAD), in collaboration with the World Meteorological
Organization (WMO), the National Meteorological and

Hydrological Services (NMHSs) and its partners in
seasonal forecasting, organized the first forum of
Prévisions Climatiques Saisonnières en Afrique du Nord
(PRESANORD) in January 2012 in Alger, Algeria.
Currently PRESANORD is coordinated jointly by the
WMO Regional Climate Centres (RCC) Network
Northern Africa in demonstration phase and WMO RCC
Africa hosted by ACMAD.
The PRESANORD sessions are held once or twice a
year in late November for the December-JanuaryFebruary season and between February and March for
the March-April-May season. November sessions are
being held back to back with the Mediterranean Climate
Outlook Forum (MedCOF), which operates as an
overarching entity in support of two other RCOFs in the
Mediterranean Region the PRESANORD and the South
East European Climate Outlook Forum (SEECOF).

The forum draws on national and international expertise
to provide climate information contributing to the
implementation of strategies for disaster risk reduction
and climate change adaptation, which are of prime
importance to help managers anticipate and take
decisions and actions, notably for the tourism sector.
The forum provides precipitation and temperature
outlooks. The approach involves the assessment of
outputs from global single and multi-model ensemble
forecasting systems, statistical seasonal forecasting
tools, analogue years, persistence, composites and
trends analysis, as well as available findings from climate
studies at local, national, regional and global levels. The
interpretation of model outputs uses available verification
products. The assessment made is discussed during a
briefing and a consensus outlook is generated for users.

User involvement
The countries involved in the forum are Algeria, Egypt,
Libya, Morocco and Tunisia.

The forum brings together climate specialists from
NMHSs, international experts in climate analysis and
forecasting, representatives of research centers and
academics, and representatives of institutions using
climate information for diverse sectors such as tourism,
agriculture and food security, water resources, energy,
health, natural ecosystem and disaster management.
Experts from the tourism sector of the North African
countries have been regularly engaged during forums for
application of seasonal forecasts in the sector. There is
emerging evidence of interest in the sector in exchanging
upcoming season climate hazards and discussing risk
management options with the climate community.

The way forward
To improve consensus outlook products, scientific
research on ocean-land-atmosphere modeling, new
predictors for statistical forecasting tools, studies on local
and regional climate variability and trends, assessments
of regional performance of forecasting systems, including
their strengths and weaknesses in predicting NAO,
tropical Atlantic SSTs, QBO, blockings, troughs, ridges
and other features modulating significantly regional
climate variability, are proposed. Specifically, better
understanding and prediction of the tropical North
Atlantic SSTs, NAO and interactions between
troposphere and stratosphere are required.

Example: Seasonal precipitation forecast (top) and seasonal
temperature forecast (bottom) for December-January-February
2015/2016 for PRESANORD domain

Participation of climate service providers of the region in
tourism sector forums, contingency planning meetings,
agriculture season planning workshops, vulnerability
assessment and water forums is to be supported for
effective and wide exchanges, interactions and
consensus building on sector relevant impacts,
adaptation measures, advice and recommendations. The
provision of climate outlooks for the summer season with
an emphasis on temperature is needed for further
engagement of a wider range of users and expansion of
forecasts application opportunities. Provision of
discharge outlooks and vigilance for regional hazards is
required.

For general information about RCOF activities around the world, please contact: wcas@wmo.int
For more information about PRESANORD, please visit: www.acmad.net
For enquiries, please contact: climat@acmad.org

PRESASS
Prévisions Climatiques Saisonnières
en Afrique Soudano-Sahélienne
Climate features
Sudano-Sahelian Africa is comprised of the area
between the Sahara desert in the north and the tropical
Atlantic Coast to the south. The regional climate is
dominated by the West African monsoon during the rainy
season, which typically occurs from July to September.
Strong El Niño/La Niña conditions are favorable for
below/above average precipitation for much of the
region.
The major sources of seasonal climate variability and
predictability in the region include the Sea Surface
Temperatures (SSTs) of the equatorial Pacific or El Niño
Southern Oscillation (ENSO) region, the Mediterranean
Sea, the tropical Atlantic Ocean in the north and south,
and the western equatorial Indian Ocean. SST predictive
skill is limited over most ocean basins except the ENSO
region. Among the sources of climate variability and
predictability over the region, it is recognized that soil
moisture can also be a significant driver over the region.
Uncertainties on SST forecasts over the Mediterranean
Sea, the tropical Atlantic and equatorial Indian Ocean,
and soil moisture forecasts over land areas of the region
are relatively well investigated and documented.
Agriculture, a major contributor to the economy of the
region, is a climate sensitive sector significantly affected
by rainfall variability. Indeed, the below average seasonal
rainfall and/or reduction of the length of the rainy season
exacerbate yield reduction and crop failure, eroding the
agriculture.

Prévisions Climatiques Saisonnières
en Afrique Soudano-Sahélienne
In 2014, the Prévisions Climatiques Saisonnières en
Afrique Soudano-Sahélienne (PRESASS) forum replaced
the Prévisions Climatiques Saisonnières en Afrique de
l’Ouest (PRESAO) forum, which was spearheaded in
1998 by a consortium comprised of the African Centre of
Meteorological Applications for Development (ACMAD),
which is the main coordinating institution of this Regional
Climate Outlook Forum, and the Agriculture, Hydrology,
Meteorology Regional Centre (AGRHYMET), which is
responsible for discharge outlooks and agrometeorological advice based on precipitation outlooks.
Currently PRESASS operates under overall coordination
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of the WMO Regional Climate Centre (RCC) Africa
hosted by ACMAD
PRESASS covers Benin, Burkina Faso, Cameroon,
Central African Republic, Cabo Verde, Chad, Côte
d’Ivoire, Gambia, Ghana, Guinea Bissau, Guinea
Conakry, Mali, Mauritania, Niger, Nigeria, Senegal and
Togo.
The forum is held once a year in May with July-AugustSeptember as the main target season. Following the
request of users, since 2014 it has been held in late April
to increase lead time and usefulness of the product.

Example: Seasonal precipitation forecast for
July-August-September 2014 for PRESASS domain

PRESASS pools expertise in West Africa in order to
strengthen capacities for seasonal climate forecasts,
improve food security, and issue early warnings by
providing seasonal forecast data and information that is
useful for decision-making in agriculture, water resource
management and other development sectors. It brings
together producers and users of seasonal predictions for
two-way interactions to improve the ability of agricultural
and water resource sectors to use forecast information
and to collect feedback on the usefulness of seasonal
information.
The seasonal forecast is the result of a consensus
around the outputs of statistical and dynamical models,
and are based on the knowledge and understanding of

climate variability and predictability in the region. The
outputs of the forum include precipitation and related
hazards outlooks, start and cessation periods for the
upcoming growing season, measures and advice to
socio-economic sectors.
The approach involves the assessment of outputs from
global single and multi-model ensemble forecasting
systems, statistical seasonal forecasting tools, analogue
years, persistence, composites and trend analyses, and
findings from climate studies at local, national, regional
and global levels. Interpretation of model outputs relies
on relevant verification products. The consensus outlook
generated for users is presented and discussed during a
briefing.
Sessions
for
hydrologists
and
agro
meteorologists are organized in parallel, generating
discharge outlooks and relevant climate-related
information and advice for the upcoming growing season.

Evaluation of products
PRESASS products are assessed based on three
verification methods: a visual analysis of observed and
predicted precipitation patterns, the percentage of correct
forecasts, and the comparison of consensus forecasts
with the climatological averages (Rank Probability Skill
Score). Verification of PRESASS products indicates, so
far, that the majority of forecasts have been correct, with
the most likely predicted category effectively observed.

Of all human activities using climate information,
agriculture is probably by far the biggest user. Indeed,
climate variability has been, and will continue to be, the
main cause of variations in total food production,
particularly in semi-arid tropical zones. Timely forecasts
enable farmers to plan their work accordingly and to take
full advantage of favourable conditions.

Success stories based on the feedback of users
In 2008, ACMAD issued an update of consensus
outlooks for the PRESASS region with the probability of
up to 50% for above average rainfall over much of the
southern Sahel. Wet to very wet years in the region are
usually associated with a higher frequency of heavy rains
and floods. The forecast was used for an appeal by the
Red Cross for funding for flood preparedness. The funds
were granted, which allowed the prepositioning of relief
items such as mosquito nets and blankets. Without this
forecast, relief items would have only been provided after
floods, when time and transport expenses would be
higher. This was the first time in the history of the Red
Cross that funds were requested and used to prepare for
a potential emergency based on seasonal forecasts. Wet
years are also related to more mosquitoes and malaria in
Sub-Saharan Africa. The United Nations International
Children's Emergency Fund (UNICEF) office in Niger
used seasonal forecasts to prepare drugs and mosquito
nets for vulnerable communities.

The way forward

Verification of consensus forecast in Côte d’Ivoire with the
Rank Probability Skill Score in June-July-August 2015 (left)
and July-August-September 2015 (right). More than 70% of
locations indicates consensus forecast better than
climatological forecast

User involvement
Various users of climate information and forecasts
participate in the forum such as rural development and
agricultural services, farmers, agro-industries, water
resource management, disaster management, health
services, non-governmental organizations and media
communities.
Users are invited for exchanges, interactive discussions
on the historical, current and expected climate
conditions,
related
impacts,
advice
and
recommendations to cope with negative impacts or to
increase benefits linked to possible opportunities due to
favorable climate conditions.

Scientific studies on ocean-land-atmosphere modeling,
new predictors for statistical forecasting tools, local and
regional climate variability and trends, and assessment of
regional performance of forecasting systems, including
their strengths and weaknesses in predicting regional
climate processes and phenomena, are proposed to
improve consensus outlook products. Predictions at subseasonal timescales and advances in seamless
prediction are part of ongoing efforts to improve forecasts
of the anomalous onset and cessation of the rainy
season, and wet and dry spells during the rainy season.
Climate scenarios and decadal climate forecasts, related
impacts and vulnerability assessments are required as
outputs of future forums for medium to long-term policies
and plans, and for climate change adaptation
programmes in the region.
Participation of climate service providers in user forums
such as contingency planning meetings, agriculture
season planning workshops, vulnerability assessment
and water forums is important for effective and wide
exchanges, interactions and consensus building on
sector relevant impacts, adaptation measures, advice
and recommendations. The provision of the climate
outlook in March-April instead of May each year and for
May to October as a target season is also needed for
further engagement of a wider range of users and the
expansion of forecasts application opportunities.

For general information about RCOF activities around the world, please contact: wcas@wmo.int
For more information about PRESASS, please visit: www.acmad.net
For enquiries, please contact: climat@acmad.org

SARCOF
Southern African Regional
Climate Outlook Forum
Climate features
The Southern African Development Community (SADC)
Member States are enclosed within 5°N to 37°S latitude
and 0°E to 60°E longitude. The region is subject to a
main rainfall season from October to May, influenced by
the movement of the monsoon trough and westerly rainproducing cloud bands generated by tropical upper
troposphere
troughs
and
tropical-extra-tropical
interactions.
Rainfall over Southern Africa is associated with global
Sea Surface Temperatures (SSTs) patterns. The El Niño
phenomenon tends to decrease Southern Africa’s
rainfall, leading to drought disasters in the region in the
year following the onset of El Niño while, during a La
Niña event, rainfall is generally higher than normal.
However, in the northernmost tier, especially in Tanzania
and in the Democratic Republic of Congo, rainfall
patterns associated with El Niño Southern Oscillations
(ENSO) phases are reversed. Rainfall variation extremes
also occur during neutral ENSO years in the region.

Corn plants withered in a drought-affected field in Lichtenburg,
in South Africa's North

The region is prone to extensive and recurrent climaterelated disasters. The South West Indian Ocean tropical
cyclones and severe tornado-like winds are associated
with heavy rainfall producing flooding and leading to
serious property damage and life loss. The region has
experienced other vagaries such as frost and snow in
parts of South Africa and Lesotho.
The health sector is sensitive to climate since some
studies underlined the spread of the malaria-carrying
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female anopheles to parts of Namibia and South Africa,
which until now were spared.

The Southern African Regional
Climate Outlook Forum
The idea of Regional Climate Outlook Forums originated
out of a workshop entitled “Reducing Climate-related
Vulnerability” held in October 1996, in Southern Africa.
One year later, the Southern African Regional Climate
Outlook Forum (SARCOF) was established and its first
session was held in October 1997 in Kadoma,
Zimbabwe. Since 1997, SARCOF has been held
annually on the last two weeks of August, including the
pre-SARCOF Climate Expert training. The mid-season
update is held in December.
SARCOF is coordinated by the SADC Climate Services
Centre (CSC) in Gaborone, Botswana – formerly the
Harare Drought Monitoring Centre (DMC) – and hosted
in turn by any of the National Meteorological and
Hydrological Services (NMHSs) in the SADC Member
States. Collaborating partners include the World
Meteorological Organization
(WMO) and
other
United Nations specialized agencies. Valuable inputs to
the forecast process, including observed SSTs, are
provided by national, regional and international research
institutions such as the Inter-Government Authority on
Development (IGAD) Climate Prediction and Applications
Centre (ICPAC), the African Centre of Meteorological
Application for Development (ACMAD), the United
Kingdom Met Office (UKMO), the International Research
Institute for Climate and Society (IRI), the National
Oceanic and Atmospheric Administration (NOAA),
Météo-France, the Beijing Climate Centre (BCC) and
Australia’s Bureau of Meteorology (BOM).
SARCOF caters to all 15 SADC Member States: Angola,
Botswana, Democratic Republic of Congo, Lesotho,
Madagascar, Malawi, Mauritius, Mozambique, Namibia,
Seychelles, South Africa, Swaziland, United Republic of
Tanzania, Zambia and Zimbabwe.
The forum produces consensus forecasts based
primarily on statistical methods with expert interpretation
of inputs from Member States and other regional and
international centres. Climate experts who have
undergone pre-SARCOF capacity building during the first
7-10 days of SARCOF determine the likelihoods of
above-normal, normal and below-normal rainfall for each

zone in overlapping three-monthly periods: OctoberNovember-December,
November-December-January,
December-January-February and January-FebruaryMarch. Taking advantage of advances in climate
science, SARCOF strives to ensure scientifically
accurate and reliable seasonal climate prediction and
effective climate information application in strategic and
tactical decision-making in the SADC region.

Example: Seasonal precipitation forecast for
January-February-March 2017 for SARCOF domain

The forecast issued by SARCOF enables the prediction
of malaria epidemics several months ahead, allowing the
setting up of preventive measures. Climate forecasts are
pivotal for the Malaria Outlook Forums, which have been
in place since 2004 in Southern Africa.

Evaluation of products
Several studies for verifying SARCOF seasonal
consensus forecasts from 1997 to 2007 showed that
SARCOF products were consistent. A straightforward
way of evaluating SARCOF products is to transform the
observed rainfall to tercile and compare it with the
forecast. A hit is when the highest probability on the
tercile scale of the forecast coincides with the
transformed observed tercile. A half hit is when the
second high probability is in accordance with the
observed one. A false alarm is when the observed tercile
agrees with the third probability. The latter means that
the forecast was opposite the observed tercile. The
figure below shows the January-February-March 2015
forecast verification:

Verification for January-February-March 2015 for SARCOF
member countries. N.B: the blank part means no data was
available.

User involvement
User participation in SARCOF is drawn from key socioeconomic sectors and stakeholders like agriculture,
water resources management, health, power generation,
disaster risk reduction, academia, governments, leisure,
insurance, legal, construction, urban design and the
media for dissemination of climate products. Decisionmakers from a variety of socio-economic sectors right up
to the highest levels of government take the SARCOF
and its products into account as major factors in their
plans. These include agriculture extension services for
food security planning and other entities which presented
their experience in applying seasonal climate prediction.
The participation of users from different sectors has
helped in understanding the needs of various
stakeholders. Through this involvement, the need to
consider indigenous knowledge while using the SARCOF
products has been pointed out.

Success stories based on the feedback of users
During the nineteenth session of the SARCOF, in 2015,
the National Adaptation Programme of Action Project on
strengthening adaptive capacity and managing impacts
of climate change on agricultural production and food
security in the Democratic Republic of the Congo
commended the National Meteorological Services for the
contribution of the seasonal forecast downscaled from
SARCOF products for small farmers. These climate
information services have played a big role in the daily
planning of agricultural activities by farmers located in
the project sites.

The way forward
Future efforts in science include reviewing the extension
of predictability of seasonal rainfall and intra-seasonal
characteristics. Efforts should also be directed at building
capacities of both climate experts and user interpretation
of SARCOF products.
There are plans to undertake studies that show the
tangible benefits of the SARCOF process, as well as the
value of the forecast in improving livelihoods.
SARCOF spurred cooperation between countries, not
only at the regional but also at the national level, where
National Climate Outlook Forums (NCOFs) have
emerged in a number of SADC Member States through
the SARCOF process. For example, the Mozambique
NCOF enables the discussion of impacts highly specific
to location and sector, as well as the assessment of the
generation and use of climate information in a national
context to downscale climate information at relevant
timescales.

For general information about RCOF activities around the world, please contact: wcas@wmo.int
For more information about SARCOF, please visit: www.sadc.int
For enquiries, please contact: bgaranganda@sadc.int, registry@sadc.int

SWIOCOF
South West Indian Ocean
Climate Outlook Forum
Climate features
The South West Indian region refers to the African
coastal countries with the Indian Ocean islands states.
Crossed by the equator, the area has an essentially
tropical climate with two distinct seasons: a dry season,
which lasts from June to November, and a rainy season,
which lasts from November to May. The period from
November to April is marked by tropical cyclone activity
with disturbances leading to significant damage.

The major sources of seasonal climate variability and
predictability in the region are the Sea Surface
Temperatures (SSTs) of the equatorial Pacific, a region
influenced by the El Niño Southern Oscillation (ENSO),
as well as the Subtropical Indian Ocean Dipole (SIOD)
Mode, the North Atlantic Oscillation (NAO), the Quasi
Biennial Oscillation (QBO) and the Southern Annular
Mode (SAM).
The South West Indian Ocean is seriously prone to
natural disasters like tropical cyclones. Intense storms
and gale force winds provoke heavy precipitation and
floods, which are responsible for road and infrastructure
damage and loss of life.
These climate phenomena are often accompanied by a
heightening of risk factors for climate-related diseases,
as was witnessed in La Reunion in 2006, which was
afflicted by the Chikungunya epidemic.
Biodiversity is also threatened by the climate of the
region. Indeed, the strong El Niño of 1997 to 1998
provoked an unprecedented death of corals, affecting 50
to 90% of corals in the Indian Ocean. This impact of
coral bleaching and mortality is significant since many
people depend on reefs for food, shoreline protection
and tourism income in the South West Indian region.

Percentage of annual precipitation that occurs during JanuaryFebruary-March (top) and August-September-October (bottom)
in the South West Indian region, based upon climatological
precipitation using the 1981-2010 base period. (Source: IRI)
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Corals in La Réunion
(Photo credit: Bourjon/Wikimedia Commons)

The South West Indian Ocean
Climate Outlook Forum
Established in 2012, the South West Indian Ocean
Climate Outlook Forum (SWIOCOF) is a sub-regional
forum organized by the African Centre for Meteorological
Applications for Development (ACMAD) with the support
of the World Meteorological Organization (WMO), MétéoFrance, and the Indian Ocean Commission (IOC).
This forum is dedicated to the Islands of the South West
Indian Ocean, comprised of Comoros, Madagascar,
Mauritius, La Reunion (France) and Seychelles, and is
open to neighboring countries, including Mozambique,
South Africa and Tanzania.
A scoping session took place in Moroni, Comoros, from
June 11 to 12, 2012 on the methods and tools for
seasonal forecasting of precipitation and cyclone activity
in the region. It was followed by the first SWIOCOF held
from September to October 2012 in La Reunion. Since
the second SWIOCOF session, the forum has typically
been held once a year in October or early November
with November-December-January and DecemberJanuary-February as target seasons for precipitation and
November to April of the following year as target season
for tropical cyclone outlook.

Madagascar, Mauritius, La Reunion and Seychelles,
some countries of the adjacent continental Africa
including South Africa, Mozambique and Tanzania, and
managers of climate risk-sensitive sectors (environment,
fisheries, health, tourism and disaster management).
The knowledge of the expected precipitation over a given
period of time can help farmers to select the most
appropriate variety of crop to the expected precipitation
for the upcoming season. Health services can try to
identify parameters that foster the propagation of vector
borne diseases according to rainfall and temperature
thresholds. In the same way, the identification of trade
wind strength relative to a given threshold enables
energy services to effectively manage an island’s
renewable energy sources.

The way forward

Example: Seasonal precipitation forecast for
February-March-April 2016 for SWIOCOF domain

The approach involves the assessment of output from
global single and multi-model ensemble forecasting
systems, statistical seasonal forecasting tools, analogue
years, persistence, composites and trends analysis, as
well as available findings from climate studies at local,
national, regional and global levels. Interpretation of
models output uses available verification products. The
assessment made is discussed during a briefing and a
consensus outlook is generated for users. Precipitation
and tropical cyclone outlooks are provided.

User involvement
The SWIOCOF convenes meteorologists from IOC
member States, namely the Union of the Comoros,

Indian Ocean-atmosphere interactions and modeling;
new predictors for statistical forecasting tools; local and
regional climate variability and trends studies; and
assessment of regional performance of forecasting
systems, including their strengths and weaknesses in
predicting the tropical and subtropical Indian ocean
SSTs, QBO and other features significantly modulating
regional climate variability, are proposed to improve
consensus outlook products. Specifically, better
understanding and prediction of the subtropical Indian
Ocean Dipole (IOD), the SAM and tropospherestratosphere interactions, including processes which
modulate seasonal tropical cyclone activity and
precipitation, are required.
Participation of climate service providers of the region in
tourism sector forums, contingency planning meetings,
agriculture season planning workshops, vulnerability
assessment events, and water forums or projects has to
be supported for awareness raising, advocacy, effective
exchanges, interactions and consensus building on
hazards, impacts, adaptation measures, advices and
recommendations. Moreover, the provision of local
climate outlook is needed for small island states of the
region.

For general information about RCOF activities around the world, please contact: wcas@wmo.int
For more information about SWIOCOF, visit: www.acmad.net
For enquiries, please contact: climat@acmad.org

Climate features
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From November to March, East Asia comes under the
influence of the East Asian winter monsoon. The
intensity of this monsoon affects the temperature and
precipitation variations over eastern China, the Korean
Peninsula, Japan and the surrounding region.
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Bordered by the Japan Sea and East China Sea, East
Asia encompasses various territories
including
continental, insular and peninsular countries.
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Average monthly temperature and precipitation in Mongolia
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These characteristics of winter climate in the region are
closely related to the intensity and extension of the
Siberian High, a continental cold high pressure system,
and the Aleutian Low, a key factor for the East Asian
winter monsoon. The Siberian High is linked to
circulation variations known as the Arctic Oscillation,
which is related to the North Atlantic Oscillation, and/or
the North Pacific Oscillation, which has relatively low
predictabilities. The Aleutian Low is also related to these
variations and is closely linked to the El Niño Southern
Oscillation, which has relatively high predictability.
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The winter climate in the region features very cold
conditions, especially in Mongolia and northern China,
while a large area of northern East Asia is covered with
snow.
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Surface air temperature climatology (°C) in January from 19712000 in East Asia (Source: IRI)
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Average monthly temperature (°C) and precipitation (mm) in
China, Japan and Mongolia from 1971-2000

Winter climate conditions have profound impacts on
various sectors in East Asia such as agriculture,
livestock industry, electric power industry, and
transportation facilities and services. For instance,
severe cold conditions lead to the damage of agricultural
production and livestock, as well as the increase in
demand for energy and electric power supply. Heavy

snowfall causes traffic jams, delays and cancellations of
flights, collapses of facilities and houses, and high costs
of ploughing. Light snowfall amounts can result in
shortage of reservoir storage and river discharge in the
following seasons.

The first session of the EASCOF was organized in
November 2013 in Ulaanbaatar, Mongolia. The forums
take place once a year for two or three days in late
October or early November.
At each session, each participating NMHS presents its
view on the recent status of the climate system, as well
as on El Niño and seasonal outlooks. After discussion,
remarks on seasonal forecasts and a summary of the
session are prepared.

East Asian winter monsoon. H represents the Siberian High, L
is the Aleutian Low and the white arrows are the northerly wind.
The contours are monthly mean seas level pressure (hPa) and
the shadings are monthly mean near-surface temperature (°C)
for normal January from 1981-2010.

East Asian countries have to band together to deal with
climate extremes. Bearing in mind the importance of the
winter monsoon, the Joint Meeting for Seasonal
Prediction of the East Asian Winter Monsoon was set up
in 2000 by the China Meteorological Administration
(CMA), the Japan Meteorological Agency (JMA) and the
Korea Meteorological Administration (KMA), bringing
together experts on long-range weather forecasts from
East Asian countries. The National Agency for
Meteorology and Environment Monitoring (NAMEM) of
Mongolia joined next. Retaining the original concept, the
meeting evolved to become a sub-regional Climate
Outlook Forum.

Example: Seasonal precipitation forecast for winter 2015/2016
for EASCOF domain.(A stands for above normal, N for near
normal and B for below normal)

The Joint Meeting for Seasonal Prediction of the East
Asian Winter Monsoon and the annual sessions of
EASCOF have provided very good opportunities for
participating NMHSs to discuss recent understanding of
phenomena related to seasonal prediction on the East
Asian winter monsoon and seasonal outlook of the
coming winter. Such discussions have been helpful for
NMHSs to produce their winter monsoon forecasts and
to further improve relevant technologies.

Evaluation of products
During the first session of EASCOF, the consensus
forecast highlighted an East Asian winter monsoon
probability of near normal or stronger than normal.
However, the monsoon was slightly weaker than normal
in the winter 2013/2014 because of the dominance of the
teleconnection pattern over the Northern Eurasia, which
seemed unrelated to the tropical oceanic status. As a
result, seasonal outlooks for winter mean temperature
and total precipitation were incorrect in many parts of the
region.

The East Asia winter Climate Outlook Forum

User involvement

The East Asia winter Climate Outlook Forum (EASCOF)
was formally established at the fifteenth session of the
Regional Association II (RA II) held in December 2012 in
Doha, Qatar.

The forum counts on the participation of experts
engaged in climate services at NMHSs and researchers
from China, Japan, Mongolia and the Republic of Korea.

EASCOF draws on four National Meteorological and
Hydrological Services (NMHSs) and involves China,
Japan, Mongolia and the Republic of Korea.

The way forward
In addition to experts of participating NMHSs, relevant
researchers have also been invited to the sessions, as
appropriate. Such participation has contributed to fruitful
discussions and is expected to continue.

For general information about RCOF activities around the world, please contact: wcas@wmo.int
For more information about EASCOF, please visit: http://ds.data.jma.go.jp/tcc/tcc/library/EASCOF/index.html

FOCRAII
Forum on Regional Climate Monitoring,
Assessment and Prediction for
Regional Association II (Asia)
Climate features
The Asian region is characterized by diversified climate
types, with high spatio-temporal variability and significant
seasonal differences in precipitation. The Asian summer
monsoon starts from the Indo-China Peninsula to the
Bay of Bengal in May, then progresses northward where
monsoon rainfall becomes particularly abundant from
June to September.
In the summer, precipitation amounts are less than 200
mm in Central Asia, West Asia and Western East Asia
and well above 500 mm in South Asia. In the winter,
rainfall is less than 100 mm in most of the Asian region,
except in coastal areas of East Asia where it can reach
over 200 mm.

The Forum on Regional Climate Monitoring,
Assessment and Prediction for
Regional Association II
The Forum on Regional Climate Monitoring, Assessment
and Prediction for Regional Association II (FOCRAII)
was established in 2005. It is sponsored by the World
Meteorological Organization (WMO), the Beijing Climate
Center (BCC) of the China Meteorological Administration
(CMA), and more recently by the State Foreign Experts
Affairs of China, the WMO Training Center Nanjing and
the North Eurasia Climate Center (NEACC).
The following countries in Asia participate in FOCRAII:
Afghanistan, Bahrain, Bangladesh, Bhutan, Cambodia,
China, Hong Kong (China), India, Indonesia, Islamic
Republic of Iran, Japan, Kazakhstan, Kyrgyzstan,
Republic of Korea, Kuwait, Lao People’s Democratic
Republic, Malaysia, Maldives, Mongolia, Myanmar,
Nepal, Oman, Philippines, Pakistan, Russian Federation,
Singapore, Sri Lanka, Taiwan Province of China,
Tajikistan, Thailand, Turkmenistan, Uzbekistan and Viet
Nam.

Spatial distributions of June-July-August precipitation amounts
(mm) in the Asian region

The El Niño Southern Oscillation (ENSO), the plateau
thermodynamical conditions and the Indian Ocean Sea
Surface Temperatures Anomalies are the main sources
of predictability in the region. Under the influence of the
ENSO and the monsoon, the region experiences
extreme events such as flash floods, typhoons, droughts
or snow storms.
Faced by a growth in population, the pressure on water
resources availability intensifies. Water resources and
agriculture are the key sectors in the region that are
exposed to the vagaries of climate variability and
change.
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Example: Consensus precipitation forecast for summer 2015 in
the Asian region. A stands for above normal, N for near normal
and B for below normal.

The forum is held annually in April mostly in Beijing,
China, except for 2009 when the forum took place in
Hangzhou, China. Its goal is to review the progress
made in the Climate Monitoring, Assessment, Prediction
and Applications (CliMAP) programs and activities both
within the Regional Association II (RA II) and the world.

Its activities also concern the seasonal to inter-annual
climate prediction in the RA II.
The forum provides a platform for the exchange of Asian
climate prediction products for the members of RA II, as
well as experience and knowledge on CliMAP. It enables
collaborations and partnerships among the members of
RA II in the CliMAP programs and other international
activities, notably for the purpose of creating an AsiaPacific network for climate extreme events monitoring
and assessment.

Success story based on the feedback of users
FOCRAII contributed to improving the capability of
climate service for the Three Gorges Dam Project, a
water control project on the Yangtze River. The project’s
major tasks were flood control, drought resistance,
hydro-power generation and shipping. The Yangtze
River
Basin
Meteorological
Centre
developed
precipitation prediction products on streams and the subbasin of the Yangtze River based on the consensus
outlook of FOCRAII and other seasonal forecast
products.

Evaluation of products
The consensus forecasts have been consolidated from
all participants of FOCRAII since the beginning of the
forum in 2005. A typical pattern in the graph of the
consensus forecast of June-July-August precipitation
and temperature in the Asian region is issued in each
FOCRAII. The consensus forecasts come from the
results of all methods contributed by FOCRAII
participants after the forum discussions.

In early April 2013, based on the seasonal outlook of
FOCRAII, the Yangtze River Basin Meteorological
Centre predicted below normal rainfall as the main trend
in most parts of the Yangtze River Basin, while also
warning of the possible appearance of two precipitation
centres in the Min-Tuo River Basin and the Jialing River
Basin.
Consequently, the Three Gorges Cascade Dispatching
Centre decided to retain water ahead of the usual
schedule – until the end of August, two weeks earlier
than regularly scheduled – in order to reduce the poststorage period pressure on the reservoir, secure a
smooth transition of water levels, and use the water
resources at the end of the flood season. The FOCRAII
seasonal outlook products enabled the transmission of
guidelines for flood control scheduling and storage for
this large hydropower project in the summer of 2013.

The way forward

Precipitation anomaly percentage for June-August 2013 for the
prediction (top) and the observation (bottom)

User involvement
The forum draws on the capacities of experts from ten
climate operation and research centers, universities and
several National Meteorological and Hydrological
Services (NMHSs) from 50 countries or regional
groupings to issue one seasonal outlook per year.
The major users of seasonal outlooks issued by
FOCRAII are government ministries and climate
sensitive sectors, such as agriculture and water resource
management. According to the BCC’s Initiatives of Pilot
Projects for User Interface Programme, end-users of
climate products and services have been invited to
attend the forum since 2011. Communication between
end-users and producers is important for improving and
enabling better use of products and services.

The geographic situation of Asia confers on it a climate
influenced by the most complicated weather systems
and forcing factors. The first challenge of FOCRAII is to
improve the skill of seasonal forecasters in the context of
these uncertainties and to provide useful climate
information from tailored forecasts to meet the needs of
government, stakeholders and the wider variety of
climate-sensitive users with more confidence. The
collaboration between climate information providers and
engagement of users will therefore continue to be
enhanced in FOCRAII.
In addition to NMHS experts, other experts from the topnotch climate centers or institutes and WMO long-range
forecast leading centers have also been invited to the
sessions, including the United Kingdom Met Office
(UKMO), the European Centre for Medium-Range
Weather Forecasts (ECMWF), the Climate Prediction
Center/National Oceanic and Atmospheric Administration
(CPC/NOAA), the International Research Institute for
Climate and Society (IRI), the Centre National de la
Recherche Scientifique (CNRS), and relevant sector
users, such as agriculture and energy. Such participation
has contributed to sharing the knowledge and
experience from most recent advances and to delivering
the forecast information to users more efficiently, which
will be strengthened further in the FOCRAII.

For general information about RCOF activities around the world, please contact: wcas@wmo.int
For more information about FOCRAII, please visit: bcc.ncc-cma.net
For enquiries, please contact: bcc@cma.gov.cn

SASCOF
South Asian
Climate Outlook Forum
Climate features
The South Asian region is enclosed by the Himalaya on
the North and the Indian Ocean on the South.
Over South Asia, the summer or Southwest monsoon
rainfall lasts from June to September, constituting about
75-90% of the annual rainfall of most countries in the
region. During this season, the most intense rainfall
activity is seen over the northeastern parts of the region
over Bangladesh, India and adjoining Myanmar. The
west coast of India also experiences high rainfall
amounts owing to the steep topography of the “Western
Ghats”. The influence of the Southwest monsoon
diminishes towards both extreme north and south of the
South Asian region, as the winter season rainfall bearing
currents gains predominance. During the post monsoon
and early winter months, substantial rainfall descends on
the region, covering the southern tip of India and Sri
Lanka as the prevailing northeasterly trade winds over
the region gain strength. This season has come to be
known as the “North East” monsoon season.

The monsoon regime produces pronounced seasonality
of rainfall over the region and plays a pivotal role in the
socio-economic sectors and livelihoods. Agriculture,
hydroelectric power generation and meeting drinking
water requirements are all highly tied to the performance
of the monsoon rainfall in the countries of the region.
The most crucial are the agricultural operations that
depend on the annual cycle of rainfall. Good rainfall
fosters an abundant crop yield and tends to increase the
productivity of crops, consequently reducing prices and
inflation. By contrast, a weak monsoon year with low
rainfall can cause a low crop yield. Meanwhile, a stronger
than normal monsoon may provoke devastating floods
causing damage to crops, property and life. Monsoon
knowledge and its prediction stand for a shared
challenge for South Asian nations, which led to the
development of a consensus focused on the outlook for
the ensuing summer monsoon.

Victims of the worst flood caused by monsoon rains in Pakistan
in August 2010 (Photo credit: UN Photo/WFP/Amjad Jamal)
Rainfall climatology (cm) for June to September for the period
1951-2007 over South Asia

The South Asia climate is significantly modulated by the
Sea Surface Temperatures over the Pacific and the
Indian Ocean. El Niño conditions generally weaken the
Southwest monsoon with below normal rainfall, at times
leading to droughts. La Niña conditions tend to increase
the chance of normal or excessive rainfall over major
parts of the region.
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The South Asian Climate Outlook Forum
In 2010, upon the request of the World Meteorological
Organization (WMO) Regional Association II, the South
Asian Climate Outlook Forum (SASCOF) was
implemented to cater to the specific needs of countries in
South Asia with similar climate characteristics.
SASCOF, co-sponsored by WMO, is coordinated by the
India Meteorological Department (IMD), which is currently

the WMO Regional Climate Centre (RCC) for South Asia
under the demonstration phase, and the Indian Institute
of Tropical Meteorology (IITM) at Pune.
The countries participating in SASCOF are Afghanistan,
Bangladesh, Bhutan, India, Maldives, Myanmar, Nepal,
Pakistan and Sri Lanka.
Since 2010, SASCOF sessions have been held every
year, generally during the third week of April, to develop
a consensus outlook for the Southwest monsoon season.
The venue of sessions changes from one year to
another, giving all countries the opportunity to host a
session.
The first ever operational Long-Range Forecasting (LRF) of
Indian Summer Monsoon Rainfall (ISMR) for the region
covering whole India and Myanmar (Burma) was issued on
June 4th, 1886 by Blandford.

differences were noticed in the forecast for the regional
rainfall distribution. It may be mentioned that the forum
this year had issued a consensus forecast of below
normal 2015 Southwest monsoon season rainfall for the
region and that the realized rainfall over the region has
been below normal.

User involvement
The forum’s participants include Representatives from
the National Meteorological and Hydrological Services
(NMHSs) of the South Asian countries, climate experts
from Japan Meteorological Agency (JMA), Korea
Meteorological Administration (KMA), United Kingdom
Meteorological Office (UKMO), and global and regional
centers like the International Research Institute for
Climate and Society (IRI) and Asia-Pacific Economic
Cooperation Climate Center (APCC).
Prior information provided by the forum about the
performance of the summer monsoon is helpful for the
different sectors – crop production, the hydroelectric
power generation and drinking water requirement – that
are highly dependent on the rainfall in planning risk
management strategies. The last two SASCOF sessions
(SASCOF-05 and 6) held in Pune, India (2014) and in
Dhaka, Bangladesh (2015), featured a Water Forum that
brought together water resources experts with SASCOF
experts and participants.

Example: Probability of the most likely category for the 2016
Southwest Monsoon rainfall over South Asia

SASCOF sessions are generally preceded by training
workshops on the approach and tools for preparing longrange forecasts.
The consensus outlook is prepared based on the expert
assessment of prevailing large-scale global climate
indicators, experimental models developed during
capacity building workshops, and experimental and
operational long-range forecasts based on statistical and
dynamical models generated by various operational and
research centers, including Global Producing Centres for
Long-Range Forecasts (GPCLRFs). At least half of the
forecast information is derived from various dynamical
models.

Evaluation of products
The evaluation of the consensus forecasts issued during
the last five years (2010-2014) underlined the
performance of the large-scale rainfall over the region
during the season, which was correctly indicated by the
consensus forecasts. But during all the years, some

The purpose of the Water Forum is to bring better
synergy between the water and climate community within
the South Asian countries, with the long-term objective of
making the best use of the climate services and
information provided through SASCOF efforts. Water
managers are invited to attend the forum where the
climate consensus outlook and seasonal hydrological
prediction available in the South Asian region are
presented to them. In addition, they are exposed to ways
of using climate information effectively in water
management operations.

The way forward
Currently under the SASCOF, a consensus forecast is
issued in mid-April for the Southwest monsoon season
rainfall over South Asian countries. There is user
demand for an update of this forecast in the later months.
The forum is also considering issuing a consensus
forecast for winter precipitation over Northern parts of
South Asia and for the Northeast monsoon season
rainfall over Southern parts of the region. Currently, the
training workshops associated with the forum session
mainly concentrate on seasonal prediction. In the future,
training workshops will also be conducted on other topics
such as the construction of long time series of gridded
climate data over the region, extended range prediction,
climate applications and climate impact assessment.
Efforts will also be made to have more interaction with
the user community and generation of tailored climate
products for the users.

For general information about RCOF activities around the world, please contact: wcas@wmo.int
For more information about SASCOF, please visit: www.imdpune.gov.in/climateoutlook/cli_index.html

SSACOF
Southeast of South America
Climate Outlook Forum
Climate features
The region of interest covers a large area in South
America between 10°S and 55°S. It is characterized by
diverse geographical features with the Andes Mountains
in the west coast and the highlands and plateaus in the
east.
The region between 20°S and 40°S, east of 62°W is
characterized by rainfall throughout the year. Bolivia,
western Argentina and Paraguay exhibit a monsoonal
precipitation regime with maxima during the austral
summer and dry season in austral winter. At the opposite
end, the regions of central Chile and part of the
Patagonia in Argentina have a dry season during the
austral summer.
The Indian Ocean Dipole, the Sea Surface Temperatures
in the Atlantic and the South Annular Mode are sources
of predictability, but the El Niño Southern Oscillation
(ENSO) is the principal source.

El Niño manifests over the region with above normal
winter temperatures and increased precipitation,
especially from April to September in central and south
Chile and northwest Patagonia in Argentina, and from
September to March in northeastern Argentina, eastern
Paraguay, southern Brazil and Uruguay.
Conversely, the La Niña event is associated with below
normal winter temperatures and below normal
precipitation from September to December. During a La
Niña event, the southeast of South America experienced
severe droughts, which resulted in significant losses in a
region where agriculture and farming are the main
activities. The impact of droughts on one of the largest
producer of soybean has significant economic
consequences.
The energy sector also suffers from the seasonal climate
variations that directly affect the hydro-electric
production.
The irregular temporal and spatial distribution of water
resources affects their availability and quality in different
regions.

The Southeast of South America
Climate Outlook Forum
The Southeast of South America Climate Outlook Forum
(SSACOF) started in 1997 under the guidance of the
World Meteorological Organization (WMO), with the cosponsorship of the International Research Institute for
Climate and Society (IRI) and the National Oceanic and
Atmospheric Administration (NOAA).
Since 1999, the forums have been organized by the
Meteorological Weather Services, with the financial
support of the WMO and, in recent years, also the State
Agency for Meteorology of Spain (AEMET).

Average precipitation anomalies during the El Niño years from
1961 to 2014, in October-December
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Until 2014, the forum included the region comprised
between 20°S and 40°S east of the Andes Mountains.
However, with the establishment of the Regional Climate
Center Network for Southern South America (RCCNetwork-SSA) (in demonstration phase), the decision
was made to extend the region. The countries currently
participating in SSACOF are Argentina, Bolivia, Brazil,
Chile, Paraguay and Uruguay. The forum is coordinated
by the WMO RCC-Network SSA (in demonstration
phase).

From the first forum held in December 1997 in
Montevideo, Uruguay until the forum held in December
2015 in Porto Alegre, Brazil, a total of 39 forums have
been organized. Participating countries take turns
hosting the forum. Prior to 2004, the SSACOF session
was put in place around three times per year. Since
2004, the number of organized forums has been reduced
to twice a year.

SSACOF produces tercile probabilistic rainfall and
temperature forecasts expected for the upcoming three
months period for both temperature and precipitation. As
a result, seasonal climate outlooks are distributed by the
National Meteorological and Hydrological Services
(NMHSs) to regional and national users.

The methodology used in the SSACOF for preparing the
seasonal forecast outlook has two components:

SSACOF involves experts from NMHSs, universities,
specialists in climate forecast, researchers in
meteorology, hydrology and related environmental
sciences, anthropologists, government organizations,
international institutes and users from sectors such as
agriculture, water resources, hydro-electric generation,
civil defense and disaster awareness.

-

-

diagnostics of the global and regional climate
conditions of previous months, including the
evaluation of the key drivers of the region’s climate
(ENSO status, Antarctic Oscillation, Indian Dipole
and Madden-Julian Oscillation);
use of forecasting tools (both statistical and
dynamical) for preparing the final forecast outlook.
The final outlook is based on about 30% statistical
models information and 70% dynamical models
information.

After presenting the content above, including diagnostic,
forecasts and associated verification products, all
participants contribute to the final discussion for
elaborating the upcoming seasonal forecast by
consensus agreement among climate experts attending
the forum.

User involvement

Users can contribute to the discussion through
presentations on subjects such as the condition of rivers,
hydro-electric dams, crops, soil moisture, and damages
and losses due to recent weather conditions. These
interactions allow climatologists to gain a better
perception of how users interpret the forecast, what
information is needed to make better decisions and
whether the format of the information provided is
adequate.
Agricultural and water sectors use the information
provided by the forum and in some cases, integrate this
information into crops models or hydrological models.
The challenge is to adapt the forecast to the models. For
instance, crop models need daily information, and
translating seasonal information into daily time series is
not a trivial task.

The way forward
With the advent of the RCC-Network-SSA, statistical
seasonal climate forecasts for all the regions are
provided each month on the RCC-Network-SSA website.
These forecasts considerably facilitate the part of the
forum dedicated to the forecast, allowing for more time to
be devoted to interaction with users. Moreover, the role
of the RCC-Network-SSA is to contribute significantly to
improvements in the forecast methodology, diminishing
its subjective content. In line with this, a new
consolidated procedure for combining and calibrating
statistical models and dynamical models from the Global
Producing
Centres
for
Long-Range
Forecasts
(GPCLRFs) to produce tercile probability seasonal
forecasts will be developed and implemented in the
RCC-Network.
Example: Percentage of occurrence of precipitation for
May-June-July 2016 for SSACOF domain

For general information about RCOF activities around the world, please contact: wcas@wmo.int
For more information about SSACOF, please visit: www.crc-sas.org/es/prevision_foro.php

WCSACOF
Western Coast of South America
Climate Outlook Forum
Climate features
Traversed by the Andes Mountains throughout the west,
the Western Coast of South America spans a wide area
on both sides of the equator stretching from about 55°S
to 10°N with unique geographical features. A complex
variety of regional and remote factors define the climate
of this unique area.
The Andes rises steeply to heights of above 4000 metres
along the west coast and the surrounding vast oceans
modulate the temperature and wind regimes.
The Western Coast of South America receives the bulk
of its precipitation from November to April. It is one of the
most highly influenced regions by the El Niño Southern
Oscillation (ENSO).

The ENSO-associated Sea Surface Temperature
anomalies influence on rainfall, temperatures and
atmospheric circulation over the continent and form the
basis of seasonal climate prediction.
During an El Niño event, the Western Coast of South
America receives heavy rainfall, often accompanied by
destructive flooding.
The effects of El Niño are severe on social and economic
sectors, causing important drawbacks in the
development and life condition of the population and
leading to significant industry and infrastructure
reductions and environmental damages.
The heavy rains of an El Niño event also affect the public
health sector with the increase in the occurrence of
diseases such as malaria, dengue, cholera, leptospirosis
and yellow fever.

The Western Coast of South America
Climate Outlook Forum
In 2003, the National Meteorological and Hydrological
Services (NMHSs) of Bolivia, Chile, Colombia, Ecuador,
Peru and Venezuela undertook the implementation of the
Western Coast of South America Climate Outlook Forum
(WCSACOF), under the auspices of the World
Meteorological Organization (WMO) and with the
participation of the International Center for Research on
El Niño (CIIFEN).
Under the coordination of the WMO Regional Climate
Centre Western South America (RCC-WSA) hosted by
CIIFEN, WCSACOF sessions are organized on an
annual basis, generally at the end of the year, to assess
work, discuss challenges and set future priorities.
The rotation principle to host WCSACOF sessions is
applied, and so far, forums have been held in the
different participating countries: in Guayaquil, Ecuador
(2003, 2004, 2012, 2014); Santiago, Chile (2005, 2011);
Armenia, Colombia (2006); La Paz, Bolivia (2007, 2015);
Caracas, Venezuela (2008); Cuzco, Peru (2009); Quito,
Ecuador (2010); Bogota, Columbia (2013).
Monthly precipitation anomalies (in mm/month) in July 2015
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The seasonal forecast is based on a statistical analysis
of over 400 weather stations that are integrated based
on the probabilities of precipitation and temperature.

altitude plains and long, low coastlines. The needs and
priorities of climate information users are similarly varied,
and the regional climate forecasts are successful in large
part because their universal, accessible format was
designed with close attention paid to this diversity and to
regular user feedback. They are in high demand
because this design is dynamic enough to meet
necessary regional expectations, and is rooted in an
appropriate level of site-specificity.
The format and design of climate forecasts has changed
many times as a result of user feedback. For example,
many people were confused about how to interpret the
value of the scales used for rainfall projections. They
weren’t sure exactly what relative terms like “above
average” or “below average” meant, so numbered scales
are now included along with more detailed estimates of
precipitation quantity. In general, the language in all
information products has evolved to use as little jargon
as possible in order to make the information more
accessible.

The way forward

Example: Precipitation outlook for December 2014 to February
2015 for WCSACOF domain

Evaluation of products
Since 2016, the performance of the forecast has been
prepared to be operational (on a monthly basis). The
evaluation of the forecast will be based on the hit rate for
precipitation and temperature in each of the stations,
which number about 400 stations in total. The evaluation
will be made by each NMHS and sent to CIIFEN for
compiling and preparation of an internal report, which will
be shared among all the NMHSs.

The next step is developing innovative, cost-efficient and
sustainable climate user interface tools and methods on
agriculture, food security, water and health to support
NMHSs as they face challenges related to risk
management and climate change adaptation in coming
decades.
In the future, the goals of WCSACOF will consist of
tailoring climate information to meet the needs of a wider
variety of users and including more crops in agro-climatic
risk maps.
Last but not least, the challenge faced by WCSACOF is
to maintain the quality of forecasts, the commitments of
stakeholders and the confidence of users.

User involvement
Many specialized training courses have been held in line
with a strategy for strengthening capabilities for the
provision of climate services. As a result, more than 200
experts in the region have been trained.
The users of WCSACOF are agricultural producers,
private
agricultural
sectors,
government
risk
management
agencies,
humanitarian
non-profit
organizations, water resource management officials and
public health organizations. Climate information mainly
targets government risk managers and the private
agricultural sector for decision-making. Users are invited
to provide feedback concerning the products with a view
to improving the interpretation of forecasts.

WCSACOF hopes to continue expanding to include more
countries in their collaboration in order to cope with
major climate change issues, which require more in
decision-making in all walks of life.
WCSACOF strives to bring relevant information and
provide the impetus for National Climate Outlook Forums
(NCOFs) like the Ecuadorian Climate Outlook Forum
(ECOF). ECOF was set up in 2008 and is organized by
the National Institute of Meteorology and Hydrology
(INAMHI). This NCOF focuses on local climate
projections and works primarily with associations of small
farmers.

The Western Coast of South America is an
extraordinarily diverse area, encompassing the Amazon
Rainforest and the Andes Mountains, as well as high-

For general information about RCOF activities around the world, please contact: wcas@wmo.int
For more information about WCSACOF, please visit: www.ciifen.org
For enquiries, please contact: info-ciifen@ciifen.org

CACOF
Central American
Climate Outlook Forum

Climate features
The area of interest extends from the southern part of
Mexico through the northern part of Colombia, thus
covering a part of the Mesoamerican region and
spreading to the Spanish-speaking Caribbean countries.

instability and rainfall from September to November and
a rainy and cold period from December to February
across the Caribbean and the north.
The salient features of the seasonal climate and its
predictability are: the El Niño Southern Oscillation,
Pacific Decadal Oscillation, North Atlantic Oscillation,
Arctic Oscillation, and their interactions. At the same
time, these interactions create considerable inter-annual
rainfall variability.
Excessive rainfall can have detrimental impacts on crops
and lead to increased food insecurity. Severe weather
conditions can also affect fisheries, a major
socioeconomic activity. Drought also affects agriculture
and water resources. Certain signals allow some
predictability for seasonal forecasting.

N. PALMER

Percentage of annual precipitation that occurs during JulyAugust-September in Central America, based upon
climatological precipitation using the 1981-2010 base period.
(Source: IRI)

This region’s climate consists of two main components
arising from its geographical situation separating the
Pacific and Atlantic Oceans and the continental masses
of North and South America. The Pacific regime is
characterized by a rainy season from May to October
and a dry season from December to March, while the
Caribbean regime is defined by hurricane-related
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The Central American Climate Outlook Forum
The Central American Climate Outlook Forum (CACOF)
is led by the Regional Committee of Hydraulic Resources
(CRRH), as the technical secretariat of the Central
America Integration System (SICA) responsible for the
coordination of activities related to weather forecasts,
climate, water resources and climate change evaluation.

CACOF covers Belize, Costa Rica, El Salvador,
Guatemala, Honduras, Nicaragua, Panama, southern
Mexico, northern Colombia, Dominican Republic and
Cuba.
From 2000 to 2015, 43 sessions of CACOF have been
held. Three seasonal outlooks are issued per year,
combining the capacities of the National Meteorological
and Hydrological Services (NMHSs) of participating
countries. Together with CRRH-SICA, the Geophysics
Research Centre of the University of Costa Rica
provides support to CACOF’s scientific agenda.

essential. Verification statistics are being applied to
assess the forecast skill for each country and for the
region, with results expected in 2016.

User involvement
These scenarios are shared and used as guidelines in
the identification of preventive and mitigation measures
with stakeholders in the seven Central American
countries. Since 2006, CRRH-SICA has been working
with other SICA technical secretariats, regional experts
and users to produce climate-risk scenarios on the basis
of the outlooks for climate-sensitive sectors, including
agriculture, fisheries, drinking water, health and food
security, and for cross-cutting areas, such as risk
management and emergency response.
CACOF also provides early warnings to governments to
address drought or very humid seasonal risks, which are
now used in drought mitigation planning.

Example: Precipitation outlook valid for December 2015 to
March 2016 for CACOF domain

CACOF sessions are held in April to produce the
seasonal outlook for the first planting period (May–June–
July); in July for the second planting period (August–
September–October); and in November for the winter
season (December–January–February), when low
temperatures and wind are significant variables, in
addition to rain.
To produce climate outlooks, experts integrate estimates
from global models for ocean and atmospheric
conditions, through:
-

A Climate Predictability Tool developed by the
International Research Institute for Climate and
Society based on identified drivers of Central
American climate;

-

Statistical contingency analysis based on historical
climate records and the state of relevant climate
drivers;

-

Analogous years identified from reanalysis and
historical records to determine possible ranges of
rainfall. These are also used to enhance
communication with users by appealing to their
memories of past impacts in years with the same
ranges or magnitude of variables such as rainfall and
temperature. Probabilities are assigned to subregions based on the likelihood of seasonal rainfall
being above, near or below normal for each.

Evaluation of products

After each CACOF, a working group comprised of
CRRH, the Central America Program for Food Security
and the Regional Organization for Fisheries (OSPESCA)
assembles the climate-risk scenarios for fisheries and
aquaculture. Since 2007, these have been made
available to the sector through OSPESCA. Recognition
of the potential benefits of climate information for risk
management led to the signing of an agreement between
the Central America Union of Artisanal Fishers
(CONFEPESCA) and OSPESCA. Under the agreement,
CONFEPESCA receives the seasonal information and
disseminates it to its members, who provide feedback on
the risk analysis. The data are then used by the Regional
Program of Information Systems for Nutrition and Food
Security and OSPESCA to help validate the use and
utility of the product, as well as to improve the analysis of
the relationship between climate and activities in the
sector.

The way forward
CRRH-SICA intends to continue with the CACOF
process, facilitating and supporting the work of the
NMHSs in Central America. In cooperation with the
Centre for Geophysical Research, it will continue
developing the scientific agenda that will contribute to
knowledge of Central America climate drivers. With
regard to user involvement, it expects to continue
collaboration with regional organizations to bring their
sectoral information and expertise to CACOF. Interaction
with and feedback from stakeholders are expected to
increase through communication technologies for
conferences and forums.
CRRH-SICA is facilitating the Regional Climate Outlook
Forum process in close collaboration with the
governments of the countries in the Mesoamerican
Region. These efforts are also expected to pave the way
for the development of a suitable Regional Climate
Centre mechanism for Mesoamerica and the Caribbean
for the provision of climate services and products.

In evaluating CACOF outlooks, feedback on the
performance of the tools and methodologies used is
For general information about RCOF activities around the world, please contact: wcas@wmo.int
For more information about CACOF, please visit: www.recursoshidricos.org

CariCOF
Caribbean Climate Outlook Forum

Climate features
The Caribbean region includes the Caribbean Sea and
all the islands from north of South America to southeast
of the Gulf of Mexico.
Apart from the northern portion of the Guianas, which
has two wet and dry seasons per year, the wet season in
the Caribbean runs from May to June and November to
December, coinciding with the hurricane season. The dry
season covers the other half of the year.
The wet and hurricane season drivers include the
migration of the Hadley Cell and the fluctuation of the
Inter-Tropical Convergence Zone. These result in
changes in strength and northward migration of the subtropical high pressure (Bermuda-Azores), changes in
Atlantic Sea Surface Temperatures (SSTs), and
migration of tropical waves and other disturbances that
can enhance and develop to form cyclones, including
hurricanes.
The El Niño Southern Oscillation (ENSO) and the North
Atlantic Oscillation (NAO) play important roles as rainfall
drivers. During an El Niño year, the Eastern and
Southern Caribbean tend to be drier, while the extreme
north within the vicinity of the Bahamas is wetter than
usual. The opposite tends to occur during a La Niña
year. The NAO positive phase intensifies the dry season
in the south and east due to the stronger and greater
southward Azores high pressure and associated stronger
trade winds, which lower SSTs. It also indirectly
contributes to wetter conditions in the northwest. The
NAO negative phase is characterized by opposite
anomalous climate conditions over the region.
Consisting mainly of Small Island Developing States, the
region is highly vulnerable to hydro-meteorological
hazards. Sectors such as agriculture, health and tourism
are affected by rainfall extremes.
Primary impacts to agriculture when seasonal drought
occurs include limited water availability for rain-fed and
irrigated agriculture and for drinking and sanitizing
livestock. Flooding, water logging and increase in
diseases such as root rot as a result of excessive rainfall
also limit production.
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Climate-related health concerns include heat stress; an
increase in water-borne diseases due to flooding, such
as gastro-intestinal diseases; and vector-borne diseases,
including dengue and chikungunya, with outbreaks more
likely during warm and wet periods.
Tourism is an economically crucial but highly climatesensitive sector. It depends heavily on sunny weather,
beaches and water-intensive recreation, particularly
during the northern hemisphere winter. While a wetter
dry season is unattractive, intense or extended dry
seasons further restrict freshwater access.
In addition to being vulnerable to the region’s climate
variability, people are exposed to disasters which cause
substantial loss of life, infrastructure and environmental
damage, food insecurity aggravation and downturn, or
even a reversal of economic social development gains.

The Caribbean Climate Outlook Forum
The concept of the Climate Outlook Forum in the
Caribbean region was initiated in May 1998 as a
workshop following one of the harshest El Niño
occurrences in history, but it could not be sustained. In
2010, however, an extreme drought with costly impacts
drew attention to the need for regional collaboration
among national-level scientists and decision-makers.
This was the impetus for the reinvigoration of the
Caribbean Climate Outlook Forum (CariCOF), which
started in June 2010 in Barbados. CariCOF was officially
launched in March 2012 under the umbrella of the
Caribbean Institute for Meteorology and Hydrology
(CIMH) in Barbados and the National Meteorological and
Hydrological Services (NMHSs).
CariCOF relies on external technical and financial
support, mainly coming from the National Oceanic and
Atmospheric Administration (NOAA), the United States
Agency for International Development (USAID),
Environment Canada, the International Research
Institute for Climate and Society (IRI) and the World
Meteorological Organization (WMO). The WMO Regional
Climate Centre (RCC) Caribbean (in demonstration
phase) hosted by CIMH provides overall technical
coordination for CariCOF sessions.

Face-to-face forums are held biannually at the start of
the wet/hurricane and the dry seasons. CariCOF
stakeholder interaction forums are preceded by training
sessions for NMHSs and CIMH staff.

User involvement

CariCOF covers Antigua and Barbuda, Aruba, Bahamas,
Barbados, Cayman Islands, Cuba, Curaçao, Dominica,
Dominican Republic, Grenada, Guadeloupe, Haiti,
Jamaica, Martinique, Puerto Rico, Saint Barthelemy,
Saint Kitts and Nevis, Saint Lucia, Saint Martin/Sint
Maarten, Saint Vincent and the Grenadines, Suriname,
Trinidad and Tobago and the United States Virgin
Islands; and extends to Belize, Guyana and French
Guiana. In a broader sense, CariCOF spans the Antilles
and Lucayan islands, as well as the English, French and
Dutch-speaking territories of Central and South America.

During face-to-face CariCOF sessions, users from the
Global Framework for Climate Services (GFCS) priority
areas – agriculture and food security, disaster risk
reduction, energy, health, and water – and tourism are
engaged through interactive discussions and work
sessions, creative communication techniques and media
exposure to determine and effectively communicate
potential climate impacts based on the presented
outlooks. They assess user needs for product tailoring
and disseminate sector-specific messages down to the
national and community levels.

consensus component is now limited to including
national level climate expertise.

The user demand-driven development of the CariCOF
process has included amongst others:
-

-

more effective outlook communication;
availability of 3-month precipitation and temperature
outlooks with 0-month and 3-month lead times with
monthly updates;
availability of demand-driven outlook products to
reduce drought, flood and heat stress-related risks
and sub-seasonal scale climate information such as
prolonged heat waves, dry spells, and excessive
rainfall events.

The way forward

Example: Precipitation outlook from August to October 2016 for
CariCOF domain

The forum prepares seasonal climate outlooks presented
in the form of a climate outlook newsletter, 0- and 3month lead precipitation and temperature outlook maps,
a drought outlook and, since June 2015, a Coral Reef
Watch bulletin and a wet days and wet spells frequency
outlook. Those products are updated each month on the
website of the WMO RCC Caribbean (in demonstration
phase): http://rcc.cimh.edu.bb/

Evaluation of products
For the region as a whole, especially the Eastern and
Southern
Caribbean,
the
consensus
outlooks
outperformed climatology to some extent in terms of skill.

From a technical perspective, further developments in
the CariCOF process will include capacity building
through research and forecasters’ training in the delivery
of demand-driven products such as flood outlooks and
heat stress outlooks; improved efficiency of product
delivery through automation; and training in the
verification of outlooks to assess the quality of CariCOF
regional and national outlooks.
From a user engagement perspective, priority will be
given to stakeholder network research to:
-

-

assess gaps in the dissemination of climate
information at seasonal time scales;
increase user engagement through research in,
development of and operationalization of sectoral
Early Warning Information Systems Across Climate
Timescales, with the GFCS priority areas plus
tourism first in line;
improve media and high-level political engagement;
enhance stakeholder network by rotating face-toface forums between participating territories, with a
focus on the particular vulnerabilities of the territory
in deciding on a specific theme.

A transition from a strictly subjective forecast
methodology to a progressively more objective and, at
national level, more uniform forecast methodology and
consensus generation has been made through the
introduction of statistical models. The subjective

For general information about RCOF activities around the world, please contact: wcas@wmo.int
For more information about CariCOF, please visit: http://rcc.cimh.edu.bb/long-range-forecasts/caricof-climate-outlooks
For CariCOF processs enquiries, please contact: rcc@cimh.edu.bb
For technical enquiries regarding the outlooks, please contact: caricof@cimh.edu.bb

ASEANCOF
Association of Southeast Asian Nations
Climate Outlook Forum

Climate features
Southeast Asia can be divided geographically into
mainland Southeast Asia and the Maritime continent,
with the two sub-regions overlapping the Malay
Peninsula. The wet season in mainland Southeast Asia
starts in May, which marks the earliest onset of the Asian
summer monsoon. As the season progresses into
summer, monsoon rainfall covers the entire mainland
Southeast Asia, as well as the western and southern
Philippines. This is followed by a gradual transition as
the monsoon convection marches southeastward to the
Maritime continent, where rainfall reaches its annual
maximum during from December to February. This is the
winter monsoon season in the Maritime continent.

The complex terrain of islands with different sizes and
mountains interspersed among the surrounding seas
create significant local scale variations of weather,
climate and relationships with the El Niño Southern
Oscillation (ENSO).
A significant part of the skill in seasonal forecasts in climate
models is rooted in the ENSO (B. Wang et al., 2009), with
the largest area of skillful forecast in the Maritime Continent,
where the effects of the ENSO through anomalous Walker
circulation and atmosphere-ocean feedback are well-known.
Thus, the prospect of useful operational seasonal forecasts
is more promising in this region than in many other regions
around the globe.

The main climate-sensitive sectors for Southeast Asia
include agriculture, water resources and forestry, which
are sectors highly dependent on the spatial and temporal
variability of monsoon rains. This variability, which can
be worsened by the ENSO, manifests itself as extended
dry and wet periods and may lead to widespread
droughts and floods during the monsoon seasons.
Reduced crop yield, flooded cities and increased
incidence of forest fires are some examples of
consequences from these events. The impact on the
health sector can also be considerable due to the spread
of diseases partly influenced by climate, such as dengue.

The Association of Southeast Asian Nations
Climate Outlook Forum

Rainfall mean climatology (mm/month) for December-JanuaryFebruary from 1981-2010

Two sub-regions may be identified with the summer and
winter monsoon regimes, respectively, with the
demarcation at the equator (C. P. Chang et al., 2005).
However, the two rainfall regimes are not symmetric,
with the winter regime intruding into the summer regime
on the windward side of coastlines and mountains,
where winter monsoon surges produce heavy rainfall.
Therefore, a high interest in seasonal winter forecast is
shared by all countries in the region.
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The Association of Southeast Asian Nations Climate
Outlook Forum (ASEANCOF) is an annual forum for
discussing regional issues related to weather and
climate. The Association of Southeast Asian Nations
(ASEAN)
Sub-Committee
on
Meteorology and
Geophysics comprising the National Meteorological
Services of ASEAN member countries endorsed
ASEANCOF in July 2013. The first ASEANCOF session
was held in Singapore in December 2013.
ASEANCOF involves the Southeast Asian countries of
Brunei Darussalam, Cambodia, Indonesia, Lao People’s
Democratic Republic, Malaysia, Myanmar, Philippines,
Singapore, Thailand and Viet Nam. ASEANCOF
sessions are attended by representatives from the

National Meteorological Services of ASEAN countries,
the World Meteorological Organization (WMO) Global
Producing
Centres
for
Long-Range
Forecasts
(GPCLRFs), the WMO Lead Centre for Long-Range
Forecast Multi-Model Ensemble (WMO LC-LRFMME),
and other producers of global seasonal outlooks, such as
the Asia-Pacific Economic Cooperation Climate Centre
(APCC) and the International Research Institute for
Climate and Society (IRI).
Two forum sessions a year are proposed, ideally in May
to focus on the summer season and in November to
discuss the winter season. During the fifth session of
ASEANCOF held in November 2015 in Singapore, a preClimate Outlook Forum (COF) training workshop was
conducted to provide training and capacity development
for the representatives of the National Meteorological
Services, as well as participants from user communities
of the water, agricultural and disaster risk management
sectors. Topics covered included seasonal and subseasonal predictability and its application to drought. The
training was well received by the participants, who cited
better understanding of the climate drivers – that is,
ENSO and the Madden-Julian Oscillation – as essential
for appreciating the uncertainties prevalent in the
seasonal prediction products.

comparing the outlooks with observations for the
corresponding season, which have been suitably
converted into percentile values of the climatology. In
general, temperature outlooks are broadly representative
of tercile categories observed, but rainfall is more
challenging. In places where predictability is high or
signal from large scale drivers such as ENSO is present,
rainfall outlooks have been more representative of the
observations on a large-scale basis. Otherwise, local
variations in rainfall, especially in areas of low skill, limit
the consistency of the outlook with observed values.

User involvement
Government ministries, water resource managers,
organizations in disaster risk management, and
agricultural and food security sector are regular users.
As a first step ahead of the first session of ASEANCOF,
a questionnaire titled “Priority needs for dynamical-model
climate prediction: questionnaire for suppliers of climate
forecast services in the ASEAN region” was conducted.
The needs were presented and discussed during the
session. The Regional Multi-hazard Early Warning
System (RIMES), a regional organization, participated
and gave a presentation on the user requirement for
seasonal forecasts. ASEANCOF will be open for
interested users of seasonal climate forecasts to attend
in order to help both suppliers and users to appreciate
and build on the ASEANCOF process. To this end,
ASEANCOF-5 involved the strong participation of users
from the water, agricultural and disaster risk
management sectors coordinated by the Global Water
Partnership Southeast Asia (GWP-SEA) and the ASEAN
Coordinating Centre for Humanitarian Assistance (AHA
Centre) on disaster management.

The way forward
Recent ASEANCOF sessions had thematic sessions
(agriculture and water resource) oriented to user needs.
Future sessions will continue to adopt themes to ensure
products generated through the ASEANCOF process
remain relevant.
Example: Probabilistic rainfall outlook for June-July-August
2016 for ASEANCOF domain

At each session, the forum reviews current climate
conditions in Southeast Asia and the present state of
large-scale circulation features such as the ENSO and
the Indian Ocean Dipole. Multiple forecasts for the
upcoming season are presented by ASEAN and global
centre participants using local mixtures of modelling
techniques and products constituting the input to the
expert assessment, which leads to the consensus
outlook.

Evaluation of products
Each ASEANCOF session reviews the probabilistic
temperature and rainfall outlooks from the previous
season. Assessments were made qualitatively by

“Hands-on” training workshops or pre-COFs will continue
to be occasionally incorporated into future ASEANCOF
sessions to focus on producing consensus outlook from
a combination of available tools and techniques and to
keep the region up-to-date with the latest scientific
understanding in sub-seasonal and seasonal climate
predictions.
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Climate features
The Southwest Pacific region represents a vast area
stretching from east to west, from Papua New Guinea to
Pitcairn Islands, and from north to south, from the
Federated States of Micronesia (FSM) to New Zealand.
It is dominated by a dry season that lasts from May to
October and a wet season from November to April. This
annual cycle is mainly tied to the variations in position
and intensity of the South Pacific Convergence Zone
(SPCZ).

based in the Pacific. The ICU receives funding from the
New Zealand Ministry of Foreign Affairs and Trade
(MFAT).
The island countries covered by the ICU outlooks are the
Austral Islands, Cook Islands, the FSM, Fiji, Kiribati,
Marquesas, New Caledonia (France), Niue, Papua New
Guinea, Pitcairn Island, Samoa, Society Islands,
Solomon Islands, Tokelau, Tonga, Tuamotu Islands,
Tuvalu, Vanuatu and Wallis and Futuna.

Inter-annual climate variability is mainly driven by the El
Niño Southern Oscillation (ENSO) activity, while regional
Sea Surface Temperature (SST) patterns play a
secondary role. Predictability of climate arises from the
ENSO, with event lifecycles that extend over more than a
calendar year. Prediction several months in advance has
been greatly enhanced over the past decade or so with
the improvements to dynamical forecast models.
During an El Niño event, the SPCZ tends to move
towards the equator and can take a more zonal
orientation, leading to decreased rainfall in many island
countries in the region. During a La Niña event, the
opposite tends to occur, with the SPCZ shifting
southwest of its climatological position.
Agriculture, fisheries and tourism are the dominant
economic sectors for most Pacific Island Countries
(PICs), and all activities in these sectors are highly
dependent on climate. PICs are expected to be amongst
the most impacted by anthropogenic climate change.
Regional and national climate outlooks allow National
Meteorological Services (NMSs) to anticipate and
prepare for adverse conditions. They also provide key
information leading to successful mitigation strategies
that can stem the poverty-causing effects of climate and
weather events.

The Island Climate Update
Established in 2000, the Island Climate Update (ICU) is a
bulletin produced and distributed each month by the
National Institute of Water and Atmospheric Research
(NIWA) in New Zealand with inputs from PICs NMSs.
The ICU bulletin is a multi-national project with
collaboration from a number of Pacific nations and
support from various non-governmental organizations
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Table summarizing the past 6 months (May to October 2015)
rainfall anomalies from the Tropical Rainfall Measurement
Mission (TRMM) satellite rainfall estimates and the ICU rainfall
outlook (August – October 2014)

The ICU presents outlooks for the three months ahead
for rainfall, SSTs, and the position and intensity of
convective rainfall anomalies associated with the SPCZ.
The ICU outlooks are consensus-based forecasts made
using an ensemble of dynamical model outputs. The
forecast results are expressed for rainfall and SSTs in
terms of tercile probabilities and regional summary
maps. These outlooks are generated with the Multimodel Ensemble Tool for the Pacific Islands (METPI), a
web-based platform that manages and regionalizes the
various global model outputs. The METPI allows
graphical interpretation of climate model outputs that are
produced by international climate forecast centers in a
consistent and objective way.
The crux of the ICU is a monthly forum conducted via
teleconference, which usually runs within the first three
days of the month. ICU teleconference participants

examine and discuss past climate anomalies in the
region. The discussion also includes a synopsis of
current climate driver activity, followed by details about
forecasts and the results from the METPI for rainfall and
the SSTs.

User involvement
Participation in the monthly ICU teleconference is stable
and usually involves representatives from the NMSs of
Australia, Samoa, French Polynesia, Fiji and Vanuatu,
with representatives of the Secretariat of the Pacific
Regional Environment Programme (SPREP) and the
Pacific Red Cross/Red Crescent having joined
occasionally in the past. New participation from the
Pacific Center for Environment and Sustainable
Development (PaCE-SD) at the University of the South
Pacific is expected to become regular.

Success stories based on the feedback of users

Example: SST anomaly outlook for February 2016 to April 2016
for the Southwest Pacific

The seasonal outlooks for rainfall are placed in the
context of the past six months’ regional rainfall
anomalies, which are calculated in near real-time using
the Tropical Rainfall Measurement Mission (TRMM)
satellite rainfall estimates. This allows identification of
possible regions of concern of water stress. Since 2014,
this information is encapsulated in the ICU “Water
Watch”.
In addition to the ICU bulletin and the “Water Watch”, a
supplement to the Island Climate Update is also released
around mid-month. It presents an analysis of past
climate anomalies (rainfall, convection, atmospheric
circulation and SST).
Prior to the tropical cyclone season, approximately the
th
5 of October each year, a Tropical Cyclone Outlook is
also prepared by the ICU team in collaboration with other
meteorological agencies around the Pacific. This outlook
expresses the increased or decreased risks of tropical
cyclones passing within 500 km of each Pacific Island
group in tables and map format.

Evaluation of ICU products
The seasonal outlooks are verified using two measures
of skill: the Ranked Probability Skill Score and the Hit
Rate value. A paper summarizing the geographical and
temporal variations of these metrics is currently in
preparation. In terms of tercile hit-rates, the region-wide
average is about 65%, considerably better than a
“climatological” forecast, which would be associated with
a 33% hit-rate.

Since its inception, the ICU products and the various
derived information packages sent before the
teleconference have been incorporated by the PICs
NMSs in their national seasonal climate outlooks. The
recent “Water Watch” has also attracted considerable
positive feedback, especially from regional organizations
such as the Food and Agriculture Organization of the
United Nations (FAO) and their stakeholders.
More recently, and in the context of a developing El
Niño, an experimental product has been developed as
part of the ICU. It is devoted to more detailed real-time
monitoring of dry conditions in Papua New Guinea, a
large country lacking a dense network of in-situ stations.
In collaboration with Papua New Guinea Meteorological
Services, the ICU team developed the “Papua New
Guinea Satellite Rainfall Monitoring” website, available at
http://pngnws.github.io/RainfallMonitoring/. It provides
maps of past 30, 60 and 90 days rainfall amounts and
anomalies, as well as rainfall time-series for a set of
“Virtual Stations”. This product has been extremely wellreceived and is expected to be extended to other large
island groups such as Vanuatu, the Solomon Islands and
New Caledonia.

The way forward
A great deal of effort is devoted to the ICU product
development that could be understood and acted upon
beyond the Pacific Island NMSs. Such end-users include
disaster risk managers, the International Red Cross,
water resources managers and other stakeholders with
no formal climatological or meteorological training.
Continuing consultations with the climate and
meteorological officers across the Pacific is facilitating
access to various ICU–related products within the
Climate Data for the Environment service client, an
application layer built on the Climate Data for the
Environment database that is widely used by NMSs to
manage their hydro-climatic data. The ICU team has also
entered in discussion with the APEC Climate Centre
(APCC) to collaborate on the development of
downscaled seasonal climate forecasts for the region.

For general information about RCOF activities around the world, please contact: wcas@wmo.int
For more information about the ICU, please visit: https://www.niwa.co.nz/climate/icu

au

OCOF

Micronesia

Marshall Is.

Nauru

Kirib

Papua New Guine
Solomon Is.

Online Climate Outlook Forum

Tuvalu

Vanuatu
Fiji
New Caledonia

Samoa
Niue
Tonga

Cook

t li

Climate features
The Pacific Islands Countries (PICs) are spread over a
huge area of the Pacific Ocean, on both sides of the
equator, stretching from about 130°E to 130°W.
The climate at a particular location and timing of the
seasons depends on the setting in the Pacific,
surrounding ocean temperature, island size and
topography, and proximity to the main climate drivers.
Generally, the wet season is from May to October in the
tropical north Pacific and from November to April in the
tropical south Pacific.
Overall, the climate of the region is governed by the state
of the El Niño Southern Oscillation (ENSO), and the
location and intensity of the South Pacific Convergence
Zone (SPCZ), the Inter-Tropical Convergence Zone
(ITCZ) and the Western Pacific Monsoon. In addition to
these primary drivers, the Madden-Julian Oscillation and
subtropical high pressure zones significantly influence
Pacific climate on intra-seasonal timescales, as does the
Inter-decadal Pacific Oscillation on decadal timescales.

highly vulnerable to climate events as they are small in
physical size and surrounded by large expanses of
ocean. Many PICs, like other Small Island Developing
States, have poorly developed infrastructure, limited
financial and human resources, and lower levels of
education and literacy.

The Online Climate Outlook Forum
The Online Climate Outlook Forum (OCOF) was
established at the initiative of Australia’s Bureau of
Meteorology (BOM).
The first forum was held on October 2007, attended by
Cook Islands, Fiji, Samoa, Solomon Islands, Tonga,
Tuvalu and Vanuatu. Since then, the forums have been
run monthly, during the second or the third week of the
month. Eleven PICs regularly attend the forum including
Cook Islands, Fiji, Kiribati, Marshall Islands, Niue, Papua
New Guinea, Samoa, Solomon Islands, Tonga, Tuvalu
and Vanuatu.

Seasonal rainfall prediction skill is generally good in the
western Pacific due to the strong relationship between
the ENSO and rainfall across most of the region. There
is notable seasonal variability in the relationship, which is
typically stronger from November to April in the tropics of
both hemispheres.
Weather and climate extremes, such as tropical
cyclones, heavy rains accompanied with floods and
droughts, are associated with large seasonal and interannual variability related to ENSO. Apart from the islands
in the central tropical Pacific, tropical north and south
Pacific countries are usually drier and warmer than
normal during El Niño years, leading to droughts and a
delay of the wet season. In contrast, La Niña events are
usually wetter, with prolonged rainfall and below average
temperatures giving rise to flooding and landslides.
PICs are dependent on the natural environment and
natural resources for their socio-economic sustenance.
Agriculture, fisheries, health, hydropower, water
resources, sea and air transport, and tourism are the
main economic sectors for most Pacific Islands. PICs are
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Example: Rainfall outlook for December 2015 to February 2016
for OCOF domain

The Climate and Oceans Support Program in the Pacific
(COSPPac) is a five-year program running from June
2012 to June 2017, delivered by Australia’s BOM and
funded by the Australian Department of Foreign Affairs
and Trade (DFAT). In partnership with 14 National
Meteorological Services (NMSs) and with several of the
countries in sector-specific climate application projects,

COSPPac aims to facilitate the use of climate, ocean
and sea level products for the island communities and
governments.
A week before the meeting, a COSPPac representative
sends a blank table to the participating NMS for a
country representative to complete. To fill out the table,
the NMSs use recently observed rainfall; a statistical
model called the Seasonal Climate Outlooks for Pacific
Island Countries (SCOPIC); and the dynamical model
named the Predictive Ocean Atmosphere Model for
Australia (POAMA).
NMSs are asked to document rainfall in the last three
months and enter basic statistics generated by SCOPIC.
They also verify the last seasonal SCOPIC outlook,
transfer the upcoming seasonal outlook to the OCOF
table, and summarize the information provided. The
tables are then sent to the COSPPac representatives in
Australia before the teleconference and examined for
possible errors. Any errors are flagged and sent back to
NMSs for attention.
During OCOF, a COSPPac representative provides the
current ENSO status and the partner countries present
their outlook for the upcoming season.
Following OCOF, a COSPPac representative produces
an OCOF summary report and spatial summary for a
regional visualization of the SCOPIC outlook. The final
national and regional documents are uploaded to the
BOM website.

Evaluation of products
The COSPPac team analyses the performance of each
station forecast issued through OCOF for both SCOPIC
and POAMA.
Seasonal rainfall prediction skill varies across the region,
from season-to-season and from year-to-year. The skill
level at most locations is highest during the southern
hemisphere spring and summer, and lowest over autumn
and winter. One notable exception is Funafuti, Tuvalu
where skill is greatest in the winter and lowest in the
summer. This may be due to the SPCZ displacement
towards Tuvalu during winter.
Across the region, the skill level is highest in the NauruKiribati region in the near-central tropical Pacific. This is
followed by countries immediately north and south of the
ITCZ and SPCZ in the western Pacific. The skill level
tends to be lower around the New Guinea islands, under
the SPCZ and in the eastern ITCZ and SPCZ region, and
on the windward sides of large islands in the south
Pacific, for example at Suva. There is a large variation in
skill from year to year, with highs during strong El Niño
and La Niña events and lows during neutral periods.

then discusses the upcoming seasonal rainfall outlook
for their rainfall stations. This gives participants
experience in presenting climate information to a group
and answering questions about their data. Participants
are also encouraged to report on interesting, new or
significant stakeholder interactions in which they have
been involved during the previous month. From late
2015, each country has been asked to present
information on the current status of climate issues within
their country during the teleconference, for example
drought, water storage problems, flooding and other
impacts from high rainfall. This gives the Australian
participants who facilitate the teleconference an idea of
the local impacts and allows them to assist with requests
from DFAT for information on impacts from ENSO
events. Stakeholders feel more confident in issuing
seasonal climate outlooks as a result of participating in
the forum.
In early 2014, the results of a COSPPac survey
emphasized the stakeholders’ interest in the forum. Here
is some feedback from a participant:
“The OCOF provides an enabling environment for young
rising climate officers to discuss their outlooks without
the teleconference being dominated by the top scientists
from the big Regional Climate Centres. This enabling
environment allows Pacific Islands climate officers to
discuss their climate forecasts in a very comfortable
manner, in a Pacific friendly way - this is where and why
the confidence is built and derived from for us.”
In the Solomon Islands, the COSPPac is playing a key
role with the Met Service and National Vector-Borne
Disease Control Programme through the development of
a malaria warning and monitoring service based on
climate indicators. In Samoa, COSPPac has assisted the
Met Division and the hydropower company to use
climate predictions in order to manage the water level in
a key water storage facility. In addition, COSPPac is
working with the Met Services in Fiji and Kiribati, which
strive to improve their drought watch services. COSPPac
is highly active in the Pacific region and provides
valuable support for the dissemination of climate
information.

The way forward
The COSPPac project is developing an Ocean Portal to
provide routine access to climate ocean data and
monitoring products. As the COSPPac Ocean Portal
expands, more time in the OCOF will be devoted to
ocean services. The drought module in SCOPIC 4 is
near completion. It will provide the scope for an
additional drought status table to be discussed in OCOF.
This was tested and was favourably received during
OCOFs in early 2015.

User involvement
The assignment of the OCOF chairperson is rotated
alphabetically. Each country, on the invitation of the
chairperson, gives a summary of the past one to three
months’ rainfall totals in historical context. Each person
For general information about RCOF activities around the world, please contact: wcas@wmo.int
For more information about OCOF, please visit: http://cosppac.bom.gov.au/products-and-services/online-climate-outlook-forum/
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Pacific El Niño Southern
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The United States Affiliated Pacific Islands (USAPI) is
comprised of the Territory of Guam, the Commonwealth
of the Northern Mariana Islands (CNMI), Palau, Marshall
Islands, the Federated States of Micronesia (FSM) and
American Samoa.
The region is governed by the year-to-year climate
variability associated with the El Niño Southern
Oscillation (ENSO). Rainfall and sea level are more
susceptible to variations in the ENSO cycle than any
other major climate feature. El Niño, La Niña and the
ENSO neutral conditions all trigger distinct weather
anomalies; such anomalies have varying impacts that
range from flooding to drought and from sea level
inundation to coral bleaching. The sub-region’s tropical
and sub-tropical climate is punctuated by climatic
extremes that have far reaching impacts on land use and
serious environmental consequences.
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Update is published quarterly, with supplemental special
editions on important changes in ENSO conditions.
The partners that formed the PEAC Center are the Joint
Institute for Marine and Atmospheric Research (JIMAR),
School of Ocean Earth Science and Technology
(SOEST) of the University of Hawaii at Manoa, and the
National Oceanic and Atmospheric Administration
(NOAA) National Weather Service Pacific Region. To
date, the PEAC Center closely works with Weather
Forecast Offices (WFO) in Honolulu and Guam, as well
as with Weather Service Offices (WSO) in the USAPI.
This network provides a direct line of contact to the
communities in which the PEAC Center serves.

The small sizes of the islands, their remoteness, the
limited financial resources, and the economic and social
struggles have resulted in increased ecosystem and
human vulnerability to disasters. The most susceptible
communities are occupying marginal environments such
as low-lying filled mangrove swamps, urban areas of atoll
islets or steep-sloped mountain areas.

The Pacific ENSO Update
In the early 1990s, governments across the USAPI
expressed concerns about their vulnerability to climate
variability and their need for customized climate services.
In response, the Pacific ENSO Applications Climate
(PEAC) Center was established in August 1994 as a
multi-institutional partnership for providing information
products and conducting research on climate variability
linked to ENSO amongst the USAPI.
The PEAC Center issues the Pacific ENSO Update, a
bulletin providing information on climate variability related
to the ENSO climate cycle for the USAPI. This newsletter
is intended to supply information for the benefit of those
involved in climate-sensitive sectors. The Pacific ENSO
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Since January 2005, PEAC has been conducting monthly
teleconferences with representatives from Water and
Environmental Research Institute of the Western Pacific
(WERI), Climate Prediction Center (CPC), International
Research Institute for Climate Society (IRI), WFO
Honolulu, WFO Guam, WSO Pago Pago, WSO Yap,
WSO Koror, WSO Chuuk, WSO Pohnpei, and WSO
Majuro.
This hour-long teleconference begins with a recap of the
previous month’s climate – rainfall, sea level, and tropical
cyclone activity. The current ENSO situation is evaluated,
then a three-month sea level outlook for selected Pacific
islands and a three-month rainfall outlook for each island
group are derived using several rainfall forecast model
predictions in combination with the participant’s

knowledge of the local climate. The monthly PEAC
teleconference has improved the understanding and
awareness of seasonal climate variability in the USAPI
and has empowered the regional WSO to become
knowledgeable climate information providers within their
respective jurisdictions.

Example: A plausible scenario for the slow recovery of rainfall
at Majuro for the remainder of 2016. The average monthly
values of rainfall at Majuro are shown in black and the forecast
values are shown in white.

of Chuuk State, PEAC provided early warnings to the
public on the probable impact of La Niña and its
accompanying elevated sea level. In addition to
1997/1998 and 2007/2008, there were many other
ENSO-related extreme events for which PEAC advised
people three to eight months ahead of time about the
potential impacts of those extreme ENSO events. Such
advance information helped people develop a real-time
response plan.
The PEAC teleconference now serves as the primary
venue for receiving user feedback through the
participating WSO representatives. The feedback
process is additionally enriched through site visits and
agency meetings throughout the region. For example,
PEAC, in collaboration with WFO Guam and WERI,
conducts workshops, focus group meetings and local
briefings about ENSO in all of the users’ home states or
countries. This has proved to be an effective way to
provide end-to-end climate education and forecasts to
the USAPI.

Evaluation of products
The performance of PEAC in 1997 is one of the reasons
that PEAC became and remains a trusted source of
climate information in the USAPI region. The forecasts
are based on well-known relationships between the state
of ENSO and climate variables in the USAPI; when one
is confident of the status of ENSO, it is then possible to
skillfully outline the evolution of climate variables for up to
one year. During the El Niño of 1997/1998, which
resulted in severe water rationing in some regions of the
Marshall Islands, FSM and other areas, PEAC
proactively worked to help people by providing
preemptive information about the impact of El Niño.
Since 2006, the forecasts have been evaluated monthly
using the Heidke skill score, which has shown a
continued increase in forecast skill. In addition, extensive
validation of PEAC products and activities are conducted
periodically within the context of user feedback.

User involvement
Once warning messages and other important climate
information are disseminated to the people, feedback
from them is essential to evaluate the accuracy and
usefulness of the forecasts and to confirm that the
warnings were received, understood and disseminated
within the local users. At first, the accuracy and
promptness of forecasts are evaluated at the local level
by the respective WSO. The local office, in collaboration
with other agencies, also examines the public’s
awareness and response to warning messages.

Success stories based on the feedback of users
In 2007/2008, when high sea levels inundated land and
damaged roads and infrastructure throughout the atolls

The way forward
As PEAC evolved through the 1990s and 2000s,
increasing levels of concern developed over matters
associated with observed and projected global warming
and its implications for local climates. Currently, the
PEAC Center is continually approached with requests to
expand efforts to predict climate variability on longer time
scales, as well as to ascertain the local climate changes
anticipated in a warmer world. It therefore has gradually
added climate change to its suite of services. However, it
will continue to provide seasonal forecasts and maintain
its practice of applied research and outreach, which has
served our clients well. The PEAC Center has been
identified as a model of success for reducing the
vulnerability of climate hazards for small island countries.
This United States-born program is also an example of
increasing diversity and empowering underrepresented
groups in atmospheric sciences. Over the last two
decades, this model has considerably increased human,
technical and physical capacity through the knowledge
base developed by PEAC’s research, information
dissemination, outreach activities and hands-on
experiences. While the PEAC experience and model is
limited to the USAPI region now, it can easily be applied
to other regions vulnerable to climate hazards.

For general information about RCOF activities around the world, please contact: wcas@wmo.int
For more information about the Pacific ENSO Update, please visit http://www.weather.gov/peac/
For enquiries, please contact: peac@noaa.gov

PICOF
Pacific Islands
Climate Outlook Forum
Climate features
The Pacific Islands region is spread across thousands of
islands and scattered over both sides of the equator. It is
characterized by two distinct seasonal cycles with
contrasting features between the north and the south.
From November to April, the southern parts of the region
experience a tropical cyclone season, whilst the northern
parts are subject to a dry season from October to April.
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The variation of rainfall in these two seasons affects the
environment, socio-economic sectors, water supply,
groundwater recharge, rainwater harvesting, crop
planting
and
irrigation,
in
addition
to
environmental/ecosystem and development services and
water dependent functions.

The climate of the region is governed by the El Niño
Southern Oscillation (ENSO), which modulates the
tropical Sea Surface Temperatures (SSTs). This
phenomenon contributes to the seasonal climate
fluctuations in the Pacific region with substantial
implications for the population and the environment.
Historically, the El Niño event causes reduced rainfall in
the southwest Pacific from southern Papua New Guinea
southeast to the southern Cook Islands, and enhanced
rainfall in the central and eastern Pacific including
Tuvalu, Kiribati, Tokelau and Nauru.
Local food production is directly impacted by
hazards due to ocean warning, recurrent
cyclones, flash floods and droughts. Moreover,
tropical cyclones and the rise in SSTs affect
fisheries.

Percentage of annual precipitation that occurs during JanuaryFebruary-March (top) and August-September-October (bottom)
in the Pacific region, based upon climatological precipitation
using the 1981-2010 base period. (Source: IRI)
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Tourism, which represents a pillar of economic growth in
many Pacific Islands, could suffer from climate hazards,
the effects of which threaten natural sites and increase
the risk of coral bleaching.
The exogenous shocks that the region is undergoing
result in aftermaths which can significantly impinge
economic progress and erode development efforts. The

vulnerability of the region depends on its capacity to
cope with climate change coupled with anthropogenic
stresses, as well as the international effort to help it
adapt.

The Pacific Islands Climate Outlook Forum
Pacific Islands Climate Outlook Forum (PICOF) sessions
are held annually in October, the month of transition
marking the start of the wet or tropical cyclone season in
the southern parts of the Pacific Islands region and the
dry season in the northern parts.
The inaugural session of the Pacific Islands Climate
Outlook Forum (PICOF) was held in Suva, Fiji Islands in
October 2015 with a special focus on the water
resources management sector. The PICOF-1 was coorganized and co-supported by the Secretariat of Pacific
Regional Environment Programme (SPREP), the World
Meteorological Organization (WMO), the Global
Framework for Climate Services (GFCS), the University
of the South Pacific (USP), the Government of Canada,
the Government of Finland, the Secretariat of the Pacific
Community (SPC), the National Oceanic and
Atmospheric Administration (NOAA) Pacific ENSO
Application Climate (PEAC) Centre, the Australian
Bureau of Meteorology (BOM), the New Zealand
National Institute for Water and Atmospheric Research
(NIWA), the Asia-Pacific Economic Cooperation Climate
Centre (APCC) and the European Union-Global Climate
Change Alliance (EU-GCCA).
PICOF covers the following countries: the American
Samoa, Austral Islands, Australia, the Commonwealth of
the Northern Mariana Islands (CNMI), Cook Islands, the
Federated States of Micronesia (FSM), Fiji, French
Polynesia, Kiribati, Marshall Islands, Marquesas, Nauru,
New Caledonia (France), Niue, Palau, Papua New
Guinea, New Zealand, Pitcairn Island, Samoa, Society
Islands, Solomon Islands, Territory of Guam, Tokelau,
Tonga, Tuamotu Islands, Tuvalu, USA, Vanuatu and
Wallis and Futuna. The sessions are conducted with the
technical support of experts from Australia, New
Zealand, USA, etc.
The forum brings together national, regional and
international experts on climate services and the sectors
to discuss seasonal climate forecast guidance, the
application of climate information to the sectors, and to
explore common approaches and best practices for the
production, dissemination and interpretation of seasonal
outlooks.

uncertainties, multi-model ensemble approaches and
calibration techniques. National Meteorological and
Hydrological Services (NMHSs) have the opportunity to
compare how they develop their National Climate
Outlooks using different global and regional forecasts. A
review of the existing climate prediction tools used in the
Pacific, such as the Seasonal Climate Outlooks for
Pacific Island Countries (SCOPIC), Climate Information
Toolkit (CLIK) and the Multi-Model Ensemble Tool for
Pacific Island (METPI), is also included.
Since the climate of the region is governed by the El
Niño Southern Oscillation (ENSO), the PICOF sessions
specifically focus on the ENSO current conditions and
possible evolution. PICOS also addresses the ENSO
impacts on temperature and precipitation patterns over
the region, as well as the tropical cyclone activity in the
Pacific region. The forum culminates in the generation of
regional consensus outlook based on the national level
consensus outlooks. The concluding sessions include
the discussion of opportunities for integration of seasonal
climate outlooks into climate-sensitive activities to be
applied application in communities; approaches for
effective communications and uptake of climate
information; and recommendations on the way forward
for future PICOF sessions.

User involvement
Local, regional and global climate experts, the user
community,
policy
and
decision-makers,
nongovernmental organizations and university students
attend the forum.

Way forward
In addition to the production of national seasonal climate
outlooks which are well communicated to National
Disaster Management Offices (NDMO) and other
sectors, there is a need for simplified products and
messaging, especially for rural and remote communities.
NMHSs should continue to develop climate products
tailored for specific users, relevant to their needs, and
incorporating where possible elements based on
traditional knowledge.
The future PICOFs will strive to find the best approach to
meet the priority areas under the GFCS: agriculture and
food security, disaster risk reduction, energy, health and
water. Strengthening and maintaining collaboration and
partnerships among the NMHSs and the sectors for
mutual benefit constitutes an imperative for the forum.

In parallel to PICOF sessions the following online COFs
are being conducted through teleconferences: the Island
Climate Update (ICU), the Online Climate Outlook Forum
(OCOF) and the Pacific ENSO Update. These
teleconferences are being organized for last several
years in the Pacific Islands region and are based on the
concept of Regional Climate Outlook Forum (RCOF) for
producing and disseminating seasonal climate outlooks.
The forum can be preceded by a pre-PICOF training
session, which lasts for three days and consists of
hands-on training on available global and regional
forecasts, their diagnostics, understanding skills and
For general information about RCOF activities around the world, please contact: wcas@wmo.int
For more information about PICOF, please visit https://www.sprep.org

MedCOF
Mediterranean Climate
Outlook Forum

Climate features
The region of interest extends from the Iberian Peninsula
to the Anatolian Peninsula, through the Balkan Peninsula
and up to the north of Africa. The coastal countries are
bordered by two main intercontinental seas: the
Mediterranean Sea and the Black Sea.
The Mediterranean region is characterized by a complex
morphology, due to the presence of many sharp
orographic features: high mountain ridges surrounding
the Mediterranean Sea on almost every side, distinct
basins and gulfs, and islands and peninsulas of various
sizes.
These
characteristics
have
important
consequences on both sea and atmospheric circulation
because they determine a large spatial variability and the
presence of many sub-regional and mesoscale features.

the entire Mediterranean region but their frequencies and
impacts are not homogeneous over the entire area.
These regions are highly vulnerable and prone to
significant economic losses, given the economic and
cultural differences and the demographic contrasts, with
high population densities in eastern Spain, southern
France, Italy, the west of the Balkan Peninsula and
Egypt. A number of Mediterranean countries have major
stakes in water management, agriculture, energy,
tourism, energy, and production and demand.

The Mediterranean Climate Outlook Forum
Launched following the Scoping Meeting in June 2013 at
the State Meteorological Agency of Spain (AEMET), the
Mediterranean Climate Outlook Forum (MedCOF)
generates consensus seasonal forecasts for the entire
Mediterranean region, cutting across the two Regional
Associations, RAVI and RAI. The forum reflects the
desire of the World Meteorological Organization (WMO)
to increase the availability of user-friendly climate
service. Its purpose is to improve climate scientists'
understanding of the information needs of different user
groups and thus, be able to produce more usable and
salient climate information.

Surface air temperature climatology (°C) in January from 19712000 in the Mediterranean region (Source: IRI)

Droughts and floods are among the most dangerous
meteorological hazards affecting the Mediterranean
countries, followed by windstorms and hail. Floods affect
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Example: Graphical presentation of 2015/2016 winter
precipitation outlook for MedCOF domain

The first forum was conducted in November 2013 by the
Republic Hydro-meteorological Service of Serbia in
Belgrade. Since then the forum is conducted twice per
year, through teleconference from May to June and in an
assembly in November. AEMET coordinates and
facilitates MedCOF activities. More information and
products
are
available
at
the
website:
http://medcof.aemet.es/
As it has been agreed by the participating countries,
MedCOF operates as an overarching entity in support of
two other RCOFs existing in the region, the South-East
European Climate Outlook Forum (SEECOF) and
PRESANORD (RCOF for North Africa), bringing together
all the member countries of the SEECOF and those of
the PRESANORD, with the addition of France, Italy,
Lebanon, Malta, Mauritania, Portugal, Spain and the
Syrian Arab Republic.
The MedCOF sessions focus on the large-scale forcings
(e.g., NAO), that are shared by the whole basin, although
the effects are different across the region, and to
produce a MedCOF consensus seasonal forecast for the
whole Mediterranean basin with the inputs from GPCs
and RCCs operating in RAI and RAVI.

session based on National Climate Reports for the
previous season delivered by the participants and on the
materials provided by the Regional Climate Centers on
Climate Monitoring and Climate Data of both RAs.

User involvement
Water and energy sectors, both from the production and
demand sides, were initially indicated as major stakes for
a number of Mediterranean countries. Efforts are
currently conducted in conjunction with research projects
such as the European Commission-funded European
Provision of Regional Impact Assessment on a
Seasonal-to-decadal
timescale
(EUPORIAS)
to
demonstrate the benefits of seasonal forecast in both
targeted sectors.

Success stories based on the feedback of users
The Spanish public TV channel has incorporated the
seasonal outlooks produced by MedCOF in its weather
news programs, insisting in the significant step forward
given by the consensus process in the production of a
single seasonal forecast under the authoritative voice of
the WMO for the entire Mediterranean region.

The forum provides an opportunity for member countries
to exchange information on the last and current
knowledge of climate conditions. Training workshops
conducted for MedCOF participants contribute to
developing capacities on seasonal forecasting in the
NMHSs. The forum produces information concerning the
state of the ocean and other climate drivers for the
region, probabilistic forecast of temperature, precipitation
and hydrological relevant variables, information on
climate monitoring since the previous season, and
verification of the last forecasted period.
MedCOF is currently focusing on the non-negligible task
of coordinating the region for the production of a
coherent, consistent and agreed message on
probabilistic seasonal forecast.

MedCOF seasonal forecast products shown on the
Spanish public TV channel

The way forward

Evaluation of products

Alongside future MedCOF efforts are the following
priorities:
-

-

-

Verifying 2013/2014 winter temperature for MedCOF
expressed as tercile categories of temperature anomalies
relative to the period 1981-2010

The evaluation of the most recent MedCOF seasonal
forecasts is conducted at the start of each MedCOF

-

-

improving evaluation and verification procedures
pointing to the implementation of objective
verification
methods,
following
the
recommendations of the WMO Commission for
Climatology (CCl);
development and implementation of tools for online
working to facilitate the organization of remote
MedCOF sessions;
development of diagnostic tools for assessing the
actual predictability at seasonal time scales over the
MedCOF region during each MedCOF exercise;
special stress will be put on capacity building and
transfer of knowledge, as big differences in
expertise among countries in the region still exist;
progress on user involvement remains a standing
item and a challenge.

For general information about RCOF activities around the world, please contact: wcas@wmo.int
For more information about MedCOF, please visit: http://medcof.aemet.es

NEACOF
North Eurasian Climate
Outlook Forum

Climate features
Northern Eurasia covers a large territory, encompassing
the north of two Regional Associations (RAs): RA II for
Asia and RA VI for Europe.
The region experiences a cold period from September to
April. Wintertime temperature is mainly a result of the
interplay of advection of the warm and wet air from the
North Atlantic and advection of cold and dry air from the
Arctic and Siberia. The intensity and expansion of the
Siberian High and blockings are also peculiarities to
consider.

methods of seasonal predictions are widely applied in
the region.
North Eurasia is exposed to high levels of risks from
climate extremes, such as cold waves in winter and heat
waves mainly associated with heat waves droughts in
summer.

The North Eurasian Climate Outlook Forum
With the coordination of the Russian Federation, the
North Eurasian Climate Outlook Forum (NEACOF) was
established in 2011 with the effort of the North Eurasia
Climate Center (NEACC) located in Moscow, the
designated WMO Regional Climate Center (RCC), to
support sustainable development in the Commonwealth
Independent States (CIS) region.
NEACOF brings together Armenia, Azerbaijan, Belarus,
Kazakhstan, Kyrgyzstan, Republic of Moldova, Russian
Federation, Tajikistan, Ukraine and Uzbekistan.

Surface air temperature climatology (°C) in January from 19712000 over Northern Eurasia (Source: IRI)

Since 2012, NEACOF has been conducted twice a year
at the end of the springtime in May using Internet
platforms and at the end of the autumn in November as
face-to-face sessions, focusing on seasonal predictions
for summer and winter respectively.

Summer temperature and precipitation are strongly
affected by circulation, with meridional circulation
features and blockings playing an important role.
Direct links to the El Niño Southern Oscillation or any
other predictable tropical phenomena are negligible.
Such dependence upon extra-tropical circulation
suggests rather weak predictability of the seasonal
climate over North Eurasia by numerical models. Indeed,
multi-model seasonal predictions for North Eurasia
issued by the World Meteorological Organization Lead
Centre for Long-Range Forecast Multi-Model Ensemble
(WMO LC-LRFMME) or the Asia-Pacific Economic
Cooperation Climate Center (APCC) are usually very
close to climatology, which originate from the large
spread of individual model forecasts. Empirical statistical
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Example: Precipitation consensus outlook for June-July-August
2016 over Northern Eurasia

Evaluation of products
It is very important to provide users with timely
information about the quality of NEACOF’s long-range
forecasts to help them decide how forecast information
can be used for practical tasks. NEACOF forecast
products are regularly evaluated using standard
statistical criterions recommended in the guidance
“WMO Standardized Verification System for Long-Range
Forecasts”. Calculated skill scores for deterministic and
probabilistic
forecasts
are
available
at
http://neacc.meteoinfo.ru/verificationforecast.

User involvement
NEACOF’s
main
contributors
are
the
Hydrometeorological Research Centre of Russia and the
Main Geophysical Observatory for numerical and
statistical forecasts; the Institute of Global Climate and
Ecology for climate monitoring; the Research Institute of
Agricultural Meteorology for drought monitoring; and the
Research Institute of Hydrometeorological Information
for data provision.

need on improved coordination of national wildfire
protection planning and operations, the NEACC hosted
by Roshydromet in close collaboration with the Forest
Aerial Center of Forestry Agency developed forest fire
danger prediction systems based on seasonal climate
information. NEACOF information has been successfully
incorporated in the methodology of the fire danger
forecast system, which became operational since 2011.
The prognostic information about forest fire potential is in
operational use at the Aerial Forest Fire Center. This
information is routinely used to support resources
allocation in operational planning for the protection of
resources from wildfire in different regions of Russia.
This information certainly has a significant socioeconomic benefit.

The forum’s key participants include climate experts from
National Meteorological and Hydrological Services
(NMHSs) of CIS countries for monitoring and statistical
forecasts, as well as climate services provision
specialists, university researchers, and RA VI RCCNetwork members. Representatives from the agricultural
sector, energy sector and medical service have also
participated in the forum.
The seasonal forecast supports efficiency in different
socio-economic
sectors,
such
as
agriculture,
construction, emergency situations agency, energy,
transportation and health. For energy supply systems,
this information is in particularly high demand during the
cold period. Seasonal forecasts are successfully used to
estimate natural gas/coal consumption to operate
electricity and heating systems.
Forecast information is used to be more proactive in
anticipating significant possible emergency activity,
determining financial and human resource needs,
increasing the technical effectiveness of emergency
protection work and improving monitoring of emergency
situations.
This seasonal forecast information is used during the fire
risk period from April through October to outline an
operational plan for the protection of resources from
wildfire in different regions of CIS countries; to assess
preparedness levels, fire situation, resources for fire
management personnel, incident managers, firefighters
and support staff; and to support resource allocation
decisions.

Success stories based on the feedback of users
After the widespread fires in Russia in 2010, lessons
were learned and measures undertaken, including
legislation improvement in Forestry Code, interagency
coordination and strengthening planning. Realizing the

Forest fire danger. Observed data (top) and forecasted data
(bottom) in August 2013

Way forward
NEACC’s research and development activity is mainly
directed towards the development and improvement of
regionally oriented applications for CIS countries, based
on a downscaling from global model forecasts. These
regional forecasts should become the main basis for
NEACOF consensus outlooks.
Special attention is paid to the coordination and
organization of the training and capacity building activity
focused on end-users within NMHS members of the CIS
Intergovernmental Council for Hydrometeorology.

For general information about RCOF activities around the world, please contact: wcas@wmo.int
For more information about NEACOF, please visit: http://neacc.meteoinfo.ru

SEECOF
South-East European
Climate Outlook Forum

Climate features
The South-Eastern Europe region covers highly varied
territories, ranging from the lowland plains in the
Pannonia plain through the alpine Dinaric, Carpathian
and Rhodope Mountains in the western, central and
northeastern Balkans to the mountains in Turkey and
South Caucasus region in the east and to the desert
areas in Israel and Jordan. This mosaic of landscape has
endowed it with a very varied climate. Mediterranean
climate prevails along the coasts of the Adriatic, Ionian,
Aegean, Black and Mediterranean Sea and belonging
hinterlands, while a desert climate pervades in the inland
of Israel and in Jordan. In the inland of the South-East
European region, a humid continental climate prevails,
while an Alpine climate is present in the high mountains.

The summer of 2013 was very hot in most of the Balkan
Peninsula, with summer rainfall totals well below normal.
This weather phenomenon resulted in huge losses in
agriculture and restrictions in cities’ water supplies. A lot
of forest fires were observed and extinguished. On the
other hand, energy and heating sectors, transportation
and traffic, are most sensitive during the winter season.
A cold spell in the late winter of 2011to 2012 with high
snow cover, during which the snow height reached
between 1 and 2 meters in some places, blocked the
roads in many countries of the Balkan Peninsula and
caused big losses to their economies.

In most of the South-East European and South
Caucasus region, two seasons can be distinguished: a
dry season in most of the region lasts from June to
August and in Southern parts of the region even until
September; and a wet season, which is well defined in
most of the region during the period of November to
February, while in the continental parts of the Balkan
Peninsula and of the South Caucasus region, the second
interval with maximum precipitation quantity occurs in the
period from May to June.
The main sources of predictability in the South-East
European and South Caucasus region include sea-ice
and snow-cover, the North Atlantic Oscillation, the Sea
Surface
Temperatures
with
ocean-atmosphere
connections (especially the influence of the El Nino
Southern Oscillation (ENSO)), volcanic aerosols,
stratospheric
connections,
Atlantic
Multi-decadal
Oscillation and local factors, such as the effect of soil
moisture on local climate.
The agriculture and water management sectors are
highly sensitive during the summer in most of the
countries of the South-East and South Caucasus region,
especially in the southern part of the region due to the
lack of rainfall, which is usually accompanied with high
air temperatures.
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Winter scene during the winter of 2011-2012
on the Balkan Peninsula

The South-East European Climate Outlook
Forum
In 2008, the Regional Climate Outlook Forum (RCOF)
process was launched with the establishment of the
South-East
European
Climate
Outlook
Forum
(SEECOF), the first RCOF in the Regional Association VI
(RA VI) territory. SEECOF is funded by the European
Commission’s Directorate General for Enlargement and
is conducted in cooperation with the South-East
European Virtual Climate Change Centre (SEEVCCC).

The
SEEVCCC,
hosted
by
the
Republic
Hydrometeorological Service of Serbia (RHMSS), has
taken the responsibility of supporting the RCOF process
by organizing, coordinating and monitoring future
SEECOF sessions. The forum was established within the
Action Plan of the World Meteorological Organization
(WMO) Regional RA VI (RA VI) Strategic Plan.
SEECOF covers the South-East Europe and Caucasus
region, and involves Albania, Armenia, Azerbaijan,
Bosnia and Herzegovina, Bulgaria, Croatia, Cyprus,
Georgia, Greece, Hungary, Israel, Jordan, Republic of
Moldova, Montenegro, the Former Yugoslav Republic of
Macedonia, Romania, Serbia, Slovenia, Turkey and
Ukraine.

ENSO diagnostic discussion are used to assess the
current state of the climate, including large-scale climate
patterns worldwide, and for the preparation of consensus
statements on the climate outlook for the following
season.
The SEECOF consensus statements for forthcoming
seasons (December-January-February or June-JulyAugust) are issued based on the harmonized inputs of
SEECOF members using seasonal forecasting maps for
meteorological parameters.
All SEECOF materials, including the evaluations of
SEECOF climate outlooks for previous or future
seasons, can be found on the SEEVCCC web site
at www.seevccc.rs.

Evaluation of products
The evaluation of the recent SEECOF session was
prepared at the start of the current SEECOF session on
the basis of the National Climate Reports for the
previous season delivered by the participants, as well as
the materials of the RA VI RCC on Climate Monitoring
and RA VI RCC SEEVCCC/RHMSS, member of the RA
VI RCC Networks.
At the first SEECOF session, the referent climatological
period was 1961-1990, but during last several sessions
the referent climatological period was 1981-2010.

User involvement
Example: Graphical presentation of the 2016 summer
precipitation outlook for SEECOF domain

The first SEECOF was organized in June 2008 in
Zagreb, Croatia. At SEECOF-02, which was held in
November 2009 in Budapest, Hungary, it was decided
that two sessions would be organized per year. The first
one would focus on the summer season while the
second one would deal with the winter season. Due to
resource limitations and significant efforts needed for
preparations, one session is conducted online. Face-toface sessions are held in November, and since 2013
these are being organized back to back with
Mediterranean Climate Outlook Forum (MedCOF), which
operates as an overarching entity in support of two other
RCOFs existing in the region, the SEECOF and
PRESANORD (RCOF for North Africa).
Online SEECOF sessions are organized during the
period of April to May. The first virtual SEECOF
(SEECOF-03) was organized and moderated from April
to May 2010 on the SEEVCCC website, with the
valuable support of the RA VI Regional Climate Center
(RCC) Nodes on Climate Monitoring (Deutscher
Wetterdienst) and Long-Range Forecast (Météo-France
and Roshydromet).
During the SEECOF sessions, bulletins from the RA VI
RCC Lead Centres nodes of Climate Monitoring and
Long-Range Forecasting and the Climate Prediction
Center National Centers for Environmental Prediction

Users from different state authorities and economic
sectors, including forestry, agriculture, insurance, electric
power companies and water management, participated
in the last four face-to-face SEECOF sessions. They
have been presenting their work, as well as the needs for
future climate outlooks. End-users from previous
physical SEECOF sessions were subsequently included
in the SEECOF online forum hosted and supported by
RA VI RCC SEEVCCC/RMHSS.

The way forward
During the eleventh session of SEECOF, participants
accepted the suggestion for closer cooperation among
them, through the topic dedicated to scientific
cooperation in the field of climate research, as well as
the topic intended for the discussion about different
themes, such as:
-

future physical sessions;
density of exchanged climatological data used in
climate monitoring;
influence of different teleconnection patterns in
different parts of the SEECOF region and the future
training courses.

Both of the above mentioned tasks related to SEECOF
have been successfully completed and opened to
SEECOF participants.

For general information about RCOF activities around the world, please contact: wcas@wmo.int
For more information about SEECOF, please visit: www.seevccc.rs

“Timely provision of high quality climate data, information, products and services
in support of decision‐making in climate sensitive sectors will significantly reduce
the negative impacts of climate variability and change. Over the past several years,
the World Meteorological Organization, in partnership with a number of
United Nations and other international agencies, has been spearheading the
Global Framework for Climate Services to guide, facilitate and coordinate the
development and provision of climate services, and thereby ensure worldwide
access to actionable climate information for decision making. Regional Climate
Outlook Forums have become one of the most effective mechanisms for
developing user-driven products and services and communicating those to users
at regional and national scale. Thus, RCOFs are recognized as one of the key
elements in the implementation of the Global Framework for Climate Services.”

The RCOFs owe their success to an active participation of the NMHSs, with strong support of WMO in close
collaboration with designated WMO global and regional producing centres, other global, regional and national
institutions, donor agencies, and partners.

P. Taalas
Secretary-General of the World Meteorological Organization
The World Meteorological Organization (WMO), in collaboration with National Meteorological and Hydrological
Services (NMHSs), regional institutions and other international organizations, support the Regional Climate
Outlook Forums (RCOFs) to ensure their sustainability. RCOFs produce consensus-based, user-relevant climate
outlook products in order to reduce climate-related risks, support sustainable development, and make the
expertise of NMHSs available to climate-sensitive sectors like agriculture and food security, water management,
disaster risk reduction, health and energy. RCOFs also help building capacities of WMO Members to deliver
such services and promote the visibility of NMHSs among decision makers and the wider user community.

First session of the South West Indian Ocean Climate Outlook Forum (SWIOCOF)
in September 2012, La Réunion, France (Source: Météo-France)

This portfolio, through enclosed factsheets, provides a general overview of the RCOF mechanism, and detailed
description of 19 RCOFs convened worldwide on a regular basis, as well as 3 monthly teleconferences in the
Pacific region.
For better legibility, the RCOFs factsheets are organized according to six colors, each of them corresponding to
a WMO Regional Association.

Regional Association IV:
North America, Central America
and the Caribbean

Regional Association VI:
Europe

Regional Association III:
South America

Regional Association II:
Asia

Regional Association I:
Africa
Regional Association V:
South−West Pacific
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NEACOF
MedCOF

SEECOF

PRESANORD
CACOF

PICOF

CariCOF

PRESASS
PRESAGG
GHACOF
PRESAC

WCSACOF

SARCOF

SSACOF

ASEANCOF Association of Southeast Asian Nations
Climate Outlook Forum
CACOF
Central American Climate Outlook
Forum
CariCOF
Caribbean Climate Outlook Forum
EASCOF
East Asia winter Climate
Outlook Forum
FOCRAII
Forum on Regional Climate Monitoring,
Assessment and Prediction for
Regional Association II (Asia)
GHACOF
Greater Horn of Africa Climate Outlook
Forum
MedCOF
Mediterranean Climate Outlook Forum
NEACOF
North Eurasian Climate Outlook Forum
PICOF
Pacific Islands Climate Outlook Forum
ICU
Island Climate Update
OCOF
Online Climate Outlook Forum
Pacific ENSO Pacific El Niño Southern
Update
Oscillation Update

SWIOCOF

EASCOF

FOCRAII

SASCOF
ASEANCOF
PICOF

PRESAC

Prévisions Climatiques Saisonnières en
Afrique Centrale
PRESAGG
Prévisions Climatiques Saisonnières
pour les pays du Golfe de Guinée
PRESANORD Prévisions Climatiques Saisonnières en
Afrique du Nord
PRESASS
Prévisions Climatiques Saisonnières en
Afrique Soudano-Sahélienne
SARCOF
Southern African Regional Climate
Outlook Forum
SASCOF
South Asian Climate Outlook Forum
SEECOF
South-East European Climate Outlook
Forum
SSACOF
Southeast of South America Climate
Outlook Forum
SWIOCOF
South West Indian Ocean Climate
Outlook Forum
WCSACOF Western Coast of South America
Climate Outlook Forum

For more information about RCOF activities around the world, please contact:
Chief, World Climate Application and Services Division
Climate Prediction and Application Branch
Climate and Water Department
World Meteorological Organization
7 bis, avenue de la Paix – 1211 Geneva 2 – Switzerland
E-mail: wcas@wmo.int
http://public.wmo.int/en/our-mandate/climate/regional-climate-outlook-products

Regional Climate Outlook Forums
A Regional Climate Outlook Forum is a platform that brings together climate experts and
sector representatives from countries in a climatologically homogenous region to provide
consensus based climate prediction and information, with input from global and regional
producing centres and National Meteorological and Hydrological Services, with the aim of
gaining substantial socio-economic benefits in climate sensitive sectors.

