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1.  INTRODUCTION

The Global Framework for Climate Services (GFCS),
which is in the process of being established, promotes
the integration of climate information into develop-
mental planning to enhance the performance of
climate-sensitive socio-economic sectors (GFCS 2010).
The problem regarding the provision of climate ser-
vices in developing nations is compounded by inade-
quate funding to employ staff, the lack of technological
resources and an insufficient infrastructure to support
in-country climate services. An embryonic framework
exists through the activities of the Regional Climate
Outlook Forum (RCOF; RCOF 2008). RCOFs (see
Table 1, for list of acronyms) are run with the help of
the World Meteorological Organization (WMO), and

other agencies in developing countries (Fig. 1) where
they could play a key role in supporting the GFCS.
They are an innovative concept conceived, developed
and supported as part of WMO’s Climate Information
and Prediction Services (CLIPS; CLIPS 2010) project in
partnership with the National Meteorological and
Hydrological Services (NMHSs), regional climate insti-
tutions and other agencies. Despite the challenges
posed by resources and human and infrastructural
capacities, some of the RCOFs have achieved remark-
able progress in their regional networking and user
liaison functions, and have substantially contributed to
capacity building and user awareness.

RCOFs receive their technical guidance primarily
from the Commission for Climatology (CCL) of the
WMO through its CLIPS (CLIPS 2010) project.
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The WMO has helped establish RCOFs all over the
world by recognizing that climate information, includ-
ing predictions, could substantially benefit many cli-
mate-sensitive sectors in different parts of the world in
adapting to and mitigating the impacts of climate vari-
ability and change. These forums have an overarching
responsibility to produce and disseminate regional
assessments (using a predominantly consensus-based
approach) of the state of the regional climate for the
upcoming season. However, the climate information
products generated by the RCOFs still fall far short
of end-user needs in terms of resolution, timing of the
products for seasonal prediction, and the relevance of
climate information products required by specific
users. As a result, a major portion of the climate infor-
mation generated for the RCOFs is not useable by
application sectors. This problem is compounded fur-
ther by the prevalence of a ‘donor mentality’ and the
need to make a transformation to an ‘owner mentality’.
In a broader socio-economic context this problem has
been analyzed by Lancaster (2003). Her analysis, which
focuses on Africa, suggests a need for aid-donor agen-
cies to empower donor-support recipients to become
the owners of the development programs. She asserts
that without building this capability, it is impossible to
ensure that nations will be able to develop their own
capacity for economic, social and political growth. This
transformation is also needed for the development of
climate science research and services in developing
countries. We invoke this principal to motivate the pro-
posed climate risk management strategies (CRMS)
framework.

Although numerous research studies have been
carried on the global climate through the Climate
Variability and Predictability (CLIVAR) project of the
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Fig. 1. Regional Climate Outlook Forums (RCOFs) operating worldwide. For complete list see Table 1

Table 1. Acronyms

Acronym Definition

CLIPS Climate Information and Prediction Services
CLIVAR Climate Variability and Predictabilty
COF Climate Outlook Forum
CRMS Climate Risk Management Strategies
FCCA Central America COF
FOCRAII Forum On regional Climate monitoring,

assessment and prediction for Regional
Association II (Asia)

GFCS Global Framework for Climate Services
GHA Greater Horn of Africa
GHACOF Greater Horn of Africa COF
GPC Global Producing Centers of Long Range

Forecasts
ICPAC Climate Prediction and Applications Center
IDRC International Development Research Centre
KMA Korea Meteorological Agency
KOICA Korea International Cooperation Agency
NHMSs National Meterological and Hydrological

Services
NGOs Non-governmental organizations
PICOF Pacific Islands COF
PRESAC Central Africa COF
PRESAO Western Africa COF
RCCs Regional Climate Centers
RCOF Regional Climate Outlook Forum
SARCOF Southern African Regional COF
SASCOF South Asian COF
SEECOF Southeastern Europe COF
SSACOF Southeast of South America COF
START System for Analysis Research and Training
TF CLIVAR–CLIPS Joint Task Force
WCRP World Climate Research Program
WCSACOF Western coast of south America COF
WMO World Meteorological Organization



Semazzi: Developing a framework for climate services

World Climate Research Program (WCRP; Fig. 2), the
impact of these advances on the socio-economic condi-
tions in developing countries is still very limited. CLI-
VAR addresses the research on climate variability and
predictability, with a particular focus on the role of
ocean–atmosphere interactions in climate. It works
closely with its companion WCRP projects on issues
such as the role of the land surface, snow and ice, and
the role of stratospheric processes in climate. A previ-
ous review of RCOF activities (RCOF 2008) and their
recent 10 yr anniversary evaluation (GFCS 2010) iden-
tified several non-traditional areas of climate research
required to support the integration of climate informa-
tion into developmental planning for improving the
performance of climate-sensitive sectors. These areas
are closely aligned with the agenda for the CLIVAR
project. It is apparent that combined guidance from
CLIVAR for research and CCL for applications is
needed.

As a result of the disconnection between research
activity and climate services, a self-sustaining cycle is
continuously eroding and undermining any progress.
The cycle begins with poor support and funding for
research and climate services. This results in the in-
ability of climate service providers to meet stakeholder
needs, which, in turn, results in the further erosion of
support and the strengthening of the undesirable posi-
tive feedback process. In the present paper, we pro-
pose a framework aimed at helping climate services to
provide institutions in developing countries to con-

cretely demonstrate the benefits of climate research
and climate services, thereby breaking the cycle and
creating stakeholders who will use these climate ser-
vices and advocate the funding of research and imple-
ment its results.

2.  TEMPLATE FOR CREATING A SUSTAINABLE
FRAMEWORK FOR CLIMATE SERVICES

To address these gaps, we propose an organiza-
tional structure and implementation strategy in the
WMO/WCRP/GFCS system that will support a long-
term sustainable program for the incubation of
CRMS (Fig. 3) for decision-making in developing
countries. The design of CRMS is aimed at support-
ing an effective end-user-centered communications
strategy, including delivery, consultation and results
monitoring. CRMS organizational structure and im-
plementation strategy comprise the following com-
ponents:

(1) RCOF-coordinating agencies or Regional Cli-
mate Centers (RCCs) serving as executing sites for
CRMS incubation projects.

(2) CLIVAR-CLIPS joint task force (TF) for guiding
relevant crosscut research.

(3) A WMO/WCRP/GFCS mechanism supported by
climate change programs including START, IDRC and
others to coordinate implementation aspects of the
CRMS agenda.
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Fig. 2. World Climate Research Program’s global CLIVAR (Climate Variability and Predictability) project (www.clivar.org)
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3.  IMPLEMENTATION SITES FOR THE CRMS
AGENDA

The mission of the proposed CRMS research pro-
gram is to create a capacity building platform for a
dedicated multidisciplinary community, of university,
industry and government partnerships to design, test
and introduce climate risk management strategies for a
greater quality of life in the regions served by the
CRMS program and its hosting institutions.

The natural implementation sites for the CRMS
agenda are the RCOF-coordinating agencies or RCCs
in developing countries. We envisage that this will entail
formation of interdisciplinary teams of 5 to 10 people
working together continuously from a few months up
to a year at a relevant institution dealing with regional
climate to develop practical strategies for climate
risk management. Members of this team would come
from advanced centers and universities in developed
and developing countries, including participants from
NMHSs, RCC staff and representatives of the applica-
tion sectors. The goal is that the outcomes generated
by these teams would be migrated to the mainstream
operational RCC environment in a much shorter period
of time than would otherwise have been possible. The
expectation is that the high yield strategies produced
by these teams will encourage developing nations to
invest in climate science research by increasing and

sustaining support for in-country research activities for
managing climate risk and increasing the performance
of climate-sensitive socio-economic sectors. This would
have the important effect of breaking the present ‘low-
value, low-use, low-research’ support ‘cycle’ through
concrete demonstration of the value of climate services
and, therefore, promoting an atmosphere conducive
for sustained funding, and for support of further invest-
ment in this enterprise.

A CRMS should have 3 primary attributes: (1) foster-
ing interdisciplinary research and assessment syn-
thesis, (2) improving our understanding of and bridg-
ing the gap between climate science research and
applications, and (3) contributing to regional decision
support and climate services. Other attributes should
include:
• Provision of pathways for the GFCS’s integration of

adaptation actions into development plans in devel-
oping countries

• Provision of streams of valuable feedback for evalu-
ating added value of the model prediction products.
The CRMS should support the development of sus-
tainable partnerships between universities, research
institutions and RCCs, to accelerate the assimilation
of research into operational climate services

• The CRMS should support integrated, location-rele-
vant research for decision makers’ options in the face
of climate change and other stressors at the regional
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level. This should be accomplished in a manner that
is cognizant of the context of the decision-makers
and within the constraints they face in managing
their climate-sensitive resources

• The CRMS should promote and exploit innovative
and embedded long-term partnerships among a
spectrum of interested parties including national,
local and private entities

• The CRMS should promote partnerships among insti-
tutions focusing on the region and build on existing
efforts within the region to study the impacts of cli-
mate change in support of climate services

• CRMS efforts must: (1) involve stakeholders in the
design and assessment of the research, and (2) de-
velop and communicate innovative and transferable
methods, knowledge, information, and/or tools for
understanding and adapting to the changing climate.
This approach should serve as a mechanism for

the creation, dissemination and exchange of climate-
related research findings and decision-support resources
critical for understanding and addressing resource
management challenges in user sectors.

4.  CLIVAR-CLIPS TASK FORCE

The terms of reference (TORs) for the proposed
CLIVAR-CLIPS TF could be based on the joint state-
ment issued by the experts representing the WCRP
and the WMO CCL, who met in a joint session on 18
February 2010 in Antalya, Turkey. The full statement is
available at CCL-WCRP (2010).

5.  CRMS COORDINATION MECHANISM

The CRMS initiative will require a dedicated coordina-
tion mechanism for its implementation activities. In par-
ticular, the mechanism will serve to implement the deci-
sions and recommendations made by the proposed
CLIVAR-CLIPS TF. Secondly, administrative coordina-
tion is required for streamlining the presently unco-
ordinated but highly complementary climate-application
projects. Many of these projects are, in essence,
incubation projects for the purpose of developing capac-
ity to use climate prediction and projections information
to enhance the performance of climate-sensitive sectors.

However, these projects are of short-term duration,
and their intended impacts could diminish with time.
The CRMS approach will, therefore, play a critical role
in promoting long-term sustainability for these demon-
stration projects, focusing on the integration of cli-
mate science into developmental planning actions for
climate-sensitive socio-economic sectors. As examples
we highlight some of the key attributes of 2 recent lim-

ited-time collaborative projects for the eastern Africa
region that would be good candidates for implementa-
tion under the proposed CRMS agenda to promote
long-term sustainability.

The Korea Meteorological Agency/Korea International
Cooperation Agency (KMA/KOICA) project serves to
strengthen and advance the capability of the ICPAC
(Climate Prediction and Applications Center)as a central
hub of climate monitoring, state-of-the-art-modeling,
prediction and downscaling for the eastern Africa re-
gion, networked with regional NMHSs through an
interactive operational framework. The duration of the
project is planned for about 2 yr, and its focus is to help
in developing a capacity in the region to provide high-
quality, high-resolution and reliable regional climate
change products and services. It is also designed to
help facilitate the integration and optimize the under-
standing and use of the above-mentioned information
within the various user communities that are vulnera-
ble to climate variability and the risks associated with
climate change. The project is being implemented by
the ICPAC, coordinated by the WMO in close collabo-
ration with the NMHSs of the Greater Horn of Africa
and it involves the following countries: Burundi, Ethio-
pia, Eritrea, Kenya, Somalia, Sudan, Tanzania and
Uganda. The second example, which is also imple-
mented by the ICPAC, coordinated by the WMO and
planned to run for ca. 2 yr, is funded by the World Bank
and it is complimentary to the project outlined in the
first example but with a slightly different focus of pro-
viding hands-on experience to the regional experts in
handling climate change projection products. It is rea-
sonable to expect that under the proposed CRMS
framework the 2 projects could have benefited from its
3-component structure and combined to yield more
tangible and long-lasting outcomes. The coordination
and implementation components were consistent with
our proposed framework for CRMS but input from the
crosscut research community (CLIVAR-CLIPS TF) was
entirely missing.

We have chosen these 2 examples to highlight some
of the benefits of the CRMS approach. These initiatives
are already making a critical contribution in capacity
building and research to support climate services in
eastern Africa, but we believe the returns could be
significantly increased through the proposed CRMS
approach. Numerous other projects supported by
major organizations in developing countries have very
limited or no coordination among them, resulting in
non-optimal outcomes and expectations. The proposed
CRMS project would provide a global framework for
long-term sustained coordination of such activities.
The specific benefits that would arise from the seam-
less coordination among the 3 components of the
CRMS process described earlier are:
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• CLIVAR-CLIPS TF: This would provide continuous,
unified and high-level science oversight currently based
on relatively temporary strategies for science guidance

• CRMS coordination mechanisms: This component
would help to optimize the leveraging of resources
for demonstration projects, coordinate the mobiliza-
tion of funding, provide centralized prioritization and
coordination of the demonstration projects to avoid
the unnecessary duplication of work

• Implementation sites: This is the delivery arm of the
enterprise and the primary outlet to the end-users of
CRMS products. Their ability to deliver high-level
products will be the primary asset for the creation of
a dedicated community of locally based advocates
and sources of funding for its products.
The combined result would be an enhanced sustain-

ability of high-quality climate services and research,
which has been an illusive goal for many years in
developing countries.

6.  HUMAN RESOURCES AND CRMS PROJECTS

Expertise will be required in regional dynamical cli-
mate modeling, statistical modeling, computing and in-
formation technology, web-site development and social
communication. Besides having dedicated staff at re-
gional institutions, such as RCCs, an important element
of human capacity would be visiting faculty consisting of
‘interdisciplinary teams’. These special teams of 5 to 10
experts would be comprised of researchers from devel-
oped and developing countries and national representa-
tives from concerned countries in the region, who would
be responsible for the development and testing of new
strategies for the provision of regional or in-country cli-
mate services. A successful CRMS program will require
creation of a sustained program for exchange visits of ex-
perts between partner institutions in developed coun-
tries and regional institutions, including RCCs, with ed-
ucation as its key focus, through the CRMS incubation
activities. Examples of potential CRMS projects include:
• Seasonal forecasting ensemble prediction method-

ologies based on input from the 11 designated GPCs
(Global Producing Centers of long-range forecasts) in
RCOF tercile format and other forms optimized for
climate-information-user forums

• Modernization of the traditional RCOF forecasting
model and blending it with GPC-based experimental
prediction products for operational purposes

• Development of climate risk management products
for a broad range of RCC stakeholders

• Development of self-configurable RCM-based down-
scaling systems to facilitate appropriate use of RCMs

• Development of virtual RCOF alternatives to the tra-
ditional RCOF approach involving physical meetings.

7.  CONCLUSIONS

We have proposed a new mechanism that can break
the cycle inhibiting growth in climate services in devel-
oping countries. We have proposed a structure that ex-
ploits existing capabilities for the development of
CRMSs to support climate services in developing coun-
tries. This mechanism is comprised of 3 components,
namely, implementation sites for the CRMS incubation
projects, a CLIVAR-CLIPS TF for guiding the relevant
crosscut research and a WMO/WCRP/GFCS mechanism
for coordinating the implementation of the CRMS agenda.

CRMS would have to manage a highly diverse port-
folio of projects. Careful thought must be given to the
formulation of its responsibilities to ensure efficiency and
maximum impact. A key role of CRMS is to distill the
common synergisms among the diverse demonstration
projects involved in climate change research to ensure
that the lessons learned benefit all of the projects and
avoid repetition in order to minimize costs while consol-
idating long-term sustainability. Furthermore, it should
not be the responsibility of CRMS to manage all aspects
of the demonstration projects. Rather, the science man-
agers of the donor organizations would be expected to
continue managing those aspects of the incubation pro-
jects they fund that do not need centralized coordination
and are not critical for promoting project-to-project
cross-pollination. Once these projects mature, the RCCs
and local support would be in a position to continue these
activities without the support of external multilateral aid
agencies. Attention would then be directed towards new
areas of climate services and research that need start-up
resources and expertise for incubation projects.
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