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Definition of terms
Unless otherwise stated, definitions are adopted from the Intergovernmental Panel on Climate
Change (IPCC) Fifth Assessment report (AR5): Climate Change (2007)1, or World
Meteorological Organization (WMO) Implementation Plan of the Global Framework for Climate
Services (GFCS).
Adaptation: The process of adjustment to actual or expected climate and its effects. In human
systems, adaptation seeks to moderate or avoid harm or exploit beneficial opportunities. In
some natural systems, human intervention may facilitate adjustment to expected climate and its
effects.
Adaptive capacity: The ability of systems, institutions, humans, and other organisms to adjust
to potential damage, to take advantage of opportunities, or to respond to consequences
Anthropogenic: Resulting from or produced by human beings.
Climate: Climate in a narrow sense is usually defined as the average weather, or more
rigorously, as the statistical description in terms of the mean and variability of relevant quantities
over a period of time ranging from months to thousands or millions of years. The classical
period for averaging these variables is 30 years, as defined by the World Meteorological
Organization. The relevant quantities are most often surface variables such as temperature,
precipitation, and wind. Climate in a wider sense is the state, including a statistical description,
of the climate system.
Climate change: Climate change refers to a change in the state of the climate that can be
identified (e.g., by using statistical tests) by changes in the mean and/or the variability of its
properties, and that persists for an extended period, typically decades or longer. Climate change
may be due to natural internal processes or external forcing such as modulations of the solar cycles,
volcanic eruptions, and persistent anthropogenic changes in the composition of the atmosphere
or in land use.
Climate data: Historical and real time climate observations along with direct model outputs
covering historical and future periods.
Climate information: Climate data, climate products and/or climate knowledge.
Climate model: A numerical representation of the climate system based on the physical,
chemical, and biological properties of its components, their interactions and feedback
processes, and accounting for all or some of its known properties.
Climate prediction: A climate prediction or climate forecast is the result of an attempt to produce
(starting from a particular state of the climate system) an estimate of the actual evolution of the
climate in the future, for example, at seasonal, inter-annual, or decadal time scales. Because the
future evolution of the climate system may be highly sensitive to initial conditions, such predictions
are usually probabilistic in nature. Also see Climate projection and Climate scenario.
Climate product: A derived synthesis of climate data. This is a product which combines climate
data with climate knowledge to add value.

7

National Framework for Climate Services for
same
South Africa (NFCS-SA)
Climate projection: A climate projection is the simulated response of the climate system to a
scenario of future emission or concentration of greenhouse gases and aerosols, generally
derived using climate models. Climate projections are distinguished from climate predictions by
their dependence on the emission/concentration/radiative-forcing scenario used, which is in turn
based on assumptions concerning, for example, future socioeconomic and technological
developments that may or may not be realized. Also see Climate scenario and climate
prediction.
Climate (change) scenario: A plausible and often simplified representation of the future
climate that is based on an internally consistent set of climatological relationships and
assumptions of radiative forcing, typically constructed for explicit use as input to climate change
impact models. A ‘climate change scenario’ is the difference between a climate scenario and the
current climate. Also see climate projection and climate prediction.
Climate service: Providing climate information in a way that assists individuals and
organisations in decision-making. A service requires appropriate engagement along with an
effective access mechanism and must respond to user needs (WMO GFCS Implementation
Plan). Climate service is climate information prepared and delivered to meet a user’s needs
(The Report of the High-Level Taskforce for the Global Framework for Climate Services).
Climate system: The climate system is the highly complex system consisting of five major
components: the atmosphere, the hydrosphere, the cryosphere, the lithosphere, and the
biosphere, and the interactions among them. The climate system evolves in time under the
influence of its own internal dynamics and because of external forcing such as volcanic
eruptions, solar variations, and anthropogenic forcing such as the changing composition of the
atmosphere and land use change.
Climate variability: Climate variability refers to variations in the mean state and other
statistics (such as standard deviations, the occurrence of extremes, etc.) of the climate on all
spatial and temporal scales beyond that of individual weather events. Variability may be due to
natural internal processes within the climate system (internal variability), or to variations in
natural or anthropogenic external forcing (external variability). Also see Climate change.
Disaster: Severe alterations in the normal functioning of a community or a society due to
hazardous physical events interacting with vulnerable social conditions. These may lead to
widespread adverse human, material, economic, or environmental effects that require
immediate emergency response to satisfy critical human needs and may require external
support for recovery.
Downscaling: Downscaling is a method that derives local- to regional-scale (10 to 100 km)
information from larger-scale models or data analyses. Two main methods exist: dynamical
downscaling and empirical/statistical downscaling. The dynamical method uses the output of
regional climate models, global models with variable spatial resolution, or high-resolution global
models. The empirical/statistical methods develop statistical relationships that link the largescale atmospheric variables with local/ regional climate variables. In all cases, the quality of the
driving model remains an important limitation on quality of the downscaled information.
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Drought (meteorological): A period of abnormally dry weather long enough to cause a serious
hydrological imbalance. Drought is a relative term; therefore any discussion in terms of
precipitation deficit must refer to the particular precipitation-related activity that is under discussion
Extreme weather event: An extreme weather event is an event that is rare at a particular place
and time of year. Definitions of rare vary, but an extreme weather event would normally be as
rare as or rarer than the 10th or 90th percentile of a probability density function estimated from
observations. By definition, the characteristics of what is called extreme weather may vary from
place to place in an absolute sense.
Feedback: An interaction in which a perturbation in one climate quantity causes a change in a
second, and the change in the second quantity ultimately leads to an additional change in the
first. A negative feedback is one in which the initial perturbation is weakened by the changes it
causes; a positive feedback is one in which the initial perturbation is enhanced. In this
Assessment Report, a somewhat narrower definition is often used in which the climate quantity
that is perturbed is the global mean surface temperature, which in turn causes changes in the
global radiation budget. In either case, the initial perturbation can either be externally forced or
arise as part of internal variability
Forecast: Future outlook of shorter term weather patterns, e.g. weather forecasting.
Human settlement: A broad term meant to encompass housing or shelter; the surrounding
community; neighbourhood, village or relevant social unit in which individuals live; the
supporting physical infrastructure (e.g. water and sanitation services and communication links);
and social and cultural services (such as health services, education, police protection,
recreational services, parks, museums etc.).
Impacts (of climate change): Effects on natural and human systems. In this report, the term
impacts is used primarily to refer to the effects on natural and human systems of extreme
weather and climate events and of climate change. Impacts generally refer to effects on lives,
livelihoods, health, ecosystems, economies, societies, cultures, services, and infrastructure.
Infrastructure: The basic equipment, utilities, productive enterprises, installations and services
essential for the development, operation and growth of an organisation, city or nation.
Mitigation: A human intervention to reduce the sources or enhance the sinks of greenhouse
gases.
National: In the context of the NFCS-SA refers to all spheres of government (local, provincial
and national) (as per DEA-SAWS Project Management Team (PMT)).
Potential impacts: All impacts that may occur when there is a projected change in climate
without considering adaptation.
Projection: A projection is a potential future evolution of a quantity or set of quantities, often
computed with the aid of a model. Unlike predictions, projections are conditional on
assumptions concerning, for example, future socioeconomic and technological developments
that may or may not be realized. Also see Climate prediction and Climate projection.
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Residual impacts: The impacts of climate change that would occur after adaptation.
Resilience: The capacity of social, economic, and environmental systems to cope with a
hazardous event or trend or disturbance, responding or reorganizing in ways that maintain their
essential function, identity, and structure, while also maintaining the capacity for adaptation,
learning, and transformation.
Risk: The potential of consequences where something of value is at stake and where the
outcome is uncertain, recognising the diversity of values. Risk is often represented as a
probability of occurrence of hazardous events or trends multiplied by the impacts if these events
or trends occur. Risk results from the interaction of vulnerability, exposure, and hazard. In this
context, the term risk is used primarily to refer to the risks of climate change impacts.
Scenario: A plausible description of how the future may develop based on a coherent and
internally consistent set of assumptions about key driving forces (e.g., rate of technological
change, prices) and relationships. Note that scenarios are neither predictions nor forecasts,
but are useful to provide a view of the implications of developments and actions. Also see
Climate scenario.
Stakeholder: A person or an organisation that has a legitimate interest in a project or entity, or
would be affected by a particular action or policy.
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Executive Summary
The National Framework for Climate Services for South Africa (NFCS-SA) is the country’s
response to the declaration of the World Climate Conference-3 (WCC-3), held from 31 August
to 4 September 2009 in Geneva, Switzerland. It was decided through the conference
declaration that a Global Framework for Climate Services (GFCS) be established to strengthen
the production, availability, delivery and application of science-based climate monitoring and
prediction services1. It is envisaged at the country level that the NFCS-SA will enable the
country to implement the GFCS requirements, and furthermore will contribute towards the
implementation of the provisions of legislation such as the South African Weather Service Act,
2001(Act No.8 of 2001), Disaster Management Act, 2001 (No. 57 of 2002), insofar as it relates
to climate services.
The 16th World Meteorological Congress (13-15 October 2011, Geneva, Switzerland) endorsed
the report of the High Level Taskforce (HLT), and requested the World Meteorological
Organization (WMO) to lead the development of the draft Implementation Plan (IP) of the
GFCS, with the active involvement of the relevant stakeholders, including United Nations (UN)
bodies.2 The HLT recommended that, to address the entire value chain for the production and
application of climate services, the GFCS should consist of five elements or pillars namely: (1)
the User Interface Platform (UIP), (2) Climate Services Information System (CSIS), (3)
Observations and monitoring, (4) Research, modelling and prediction, and (5) Capacity
development.
The GFCS is designed to mainstream climate science into decision-making at all levels, and
help ensuring that every country and every climate-sensitive sector of society is well equipped
to access and apply the relevant climate information. The overarching goal of the NFCS-SA is:
To enable better management of the risks of climate variability and change at all
levels, through development and incorporation of science based climate information
and prediction services into planning, policy and practice1.
The GFCS is, therefore, conceived as an integrating set of international arrangements which will
be built upon the established global climate observation and research programmes as well as
operational structures into an end-to-end product generation, service provision and application
system. The GFCS is also user-need driven.
South Africa, as one of the 190 members states of WMO, is obliged to develop its own climate
services framework. The initial action involved the development of the roadmap for climate
services through a consultative process involving multiple stakeholders. The report captured in
this document is the second step in a process of aligning the WMO GFCS IP to national
conditions, the National Development Plan (NDP) and the National Climate Change Response
1

The World Meteorological Organization (WMO), 2009. The World Meteorological Organisation at a Glance.

2

The World Meteorological Organization (WMO) has been instrumental in facilitating and coordinating the contributions of National
Meteorological and Hydrological Services (NMHSs) to assist Parties to the United Nations Framework Convention on Climate
Change (UNFCCC) to fulfil their obligations, particularly under articles 4, 5, 6 and 9 of the Convention.
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Policy (NCCRP), as well as other pertinent efforts addressing adaptation and mitigation to
climate change and variability.
This NFCS-SA can therefore not be understood in isolation of the GFCS IP and the NCCRP. As
a matter of fact, the NFCS-SA significantly reflects on the GFCS IP. It does not necessarily
follow the same format as the GFCS IP, but extracts key elements pertinent to the South African
environment. The main purpose of the NFCS-SA IP is to explicitly outline the work to be
undertaken to achieve the objectives of the GFCS. Part of the process in developing the NFCSSA might be to critically look at all the research gaps in developing countries as documented in
the GFCS IP in relation to its capacity, and to select only those with relevance to South Africa.3
The NFCS-SA must attempt, through its IP, to respond to climate services requirements of the
relevant national institutions or sectors. What has become clear is the interdependence of the
national institutions offering climate-related services. It is further highlighted that organisations
will enhance their ability to deliver on their mandates through the NFCS-SA, if implemented in
an efficient and effective manner. The following key processes were considered to ensure the
implementation of a seamless and aligned NFCS-SA:
Interrogating the GFCS IP and related documents;
 Scanning the national landscape of climate service providers and users;
 Taking cognisance of the risk profiles and priorities of the identified sectors and
institutions;
 Consultation with climate service providers and users; and
 Formulating a draft IP to guide the execution of priority actions.
The NFCS-SA must adopt the five pillars of the GFCS as outlined above. The NFCS-SA must
also strive to enhance climate observations and monitoring information, and transforming it into
sector specific products and applications that can be disseminated widely.
The NFCS-SA needs to be designed to be user driven, and to address the entire value chain for
the production and application of climate services. The initial focus of the NFCS-SA also needs
to be on climate sensitive sectors identified in the NCCRP namely: (1) disaster risk reduction,
(2) health, (3) water resource management, (4) agriculture and food security, (5) human
settlements (rural, coastal and urban), (6) infrastructure, (7) transport, and (8) biodiversity. In
addition, oceans and coasts, and energy are prioritised. The NFCS-SA needs to be geared
towards producing sector specific products in order to promote effective decision making in
climate-sensitive sectors.
The NFCS-SA should advocate for the establishment of a National Climate Centre (NCC),
which is seen as a national climate services coordinating entity that can be institutionalised as
an independent government entity in a programme within the relevant ministry, or a division or
unit within the relevant ministry to coordinate the provision of climate services in the SouthAfrica. The NCC needs to be institutionalised with credible and adequate human, technical and
financial resources to effectively operationalise the NFCS-SA. The NCC should develop and
3

World Meteorological Organisation (WMO), 2014, Implementation Plan of the Global Framework for Climate Services, Global
Framework for Climate Services, Geneva.
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host an Interactive Online Climate Service (IOCS), accessible to all climate service providers
and users. The IOCS needs to be characterised by robust web and mobile based functionalities
to enhance users’ access to climate services across the country. The functions of the NCC
might include the following:
 Coordinate central collation of climate data, information, products and applications;
 Facilitate climate related research in South Africa;
 Mobilise resources for operationalisation of the NFCS-SA;
 Establish a national central database for climate services through appropriate
technology and tools;
 Coordinate capacitation of climate services users to build knowledge and understanding
on climate adaptation and climate disaster readiness;
 Build local, regional and international collaboration in order to enhance the South
Africa’s climate services provision capacity;
 Initiate, coordinate and support climate related projects and programmes to enhance
South Africa’s adaptation capacity;
 Engage formally and structurally with climate service providers and users to address
needs.
The NFCS-SA further needs to define a governance structure that will guide its
operationalisation. The governance structure can operate within the realms of the South African
legislation and governance policies. The governance structure needs to be designed to be
representative of the relevant ministries, climate service providers and users of the climate
services. These representatives will have to meet regularly to oversee the successful
operationalisation of the NFCS-SA, using the IP, monitoring plan and evaluation plan and other
governance instruments. This needs to be supported by a detailed risk management plan for the
NFCS-SA. On the assumption that current South African legislation and policies allow for ease
of access to the spectrum of climate data, the successful operationalisation of the NFCS-SA will
require climate service providers to make their data, information, products and applications
available to the NCC on terms and conditions to be negotiated or prescribed by policies and
legislation (e.g. by introducing regulations or national policy on climate and related data within
the provisions of the Intergovernmental Relations Framework Act, 2005 (Act No. 13 of 2005)).
Finally, the NFCS-SA needs to provide for a comprehensive IP which includes action plans for
identified sectors. The IP must comprise of programmes, projects and activities that need to be
undertaken to operationalise the NFCS-SA. The IP must also define roles and responsibilities,
and must further depict timelines, expected outputs and costs for implementing the NFCS-SA.
The implementation of the NFCS-SA will be the responsibility of the NCC. As a first step, a NCC
business case needs to be developed and approved by the relevant host ministry. However, an
interim NFCS-SA Project Management Office (PMO) need be established within the relevant
host ministry to champion the development of the NCC business case and ensure that the
required approvals are attained for the establishment of the NCC. The PMO is an interim
structure that can potentially be absorbed into the NCC structure.
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1. Introduction
South Africa’s climate is known to have a high degree of variability at all timescales. The degree
of occurrence of severe weather events has increased in recent decades and might also further
increase in the future. The loss of life, damage to infrastructure and other impacts of adverse
weather and climate have recently not only presented unprecedented challenges to
government, but particularly to vulnerable communities. The damage costs due to extreme
weather-related events (flooding, fire, storms and drought) are found to be significantly elevated
over recent decades. South Africa’s Second National Communication to the United Nations
Framework Convention on Climate Change (UNFCCC) estimated the total cost of weather
related disasters between 2000 and 2009 to be approximately R 9.2 billion.4 According to the
National Disaster Management Centre (NDMC) annual report from 2006 to 2011, provincial and
district municipalities carry the greatest financial burden from disasters, with up to R1,6 billion
spent on rehabilitation and recovery in the 2010/2011 financial year.5 The 1991/1992 season
has been identified as one of the
worst disasters caused by a natural drought in South
Africa, and resulted in approximately 70% of crops failing and maize having to be imported6.
The crop failure resulted in farm labour layoffs, increased debts, farm closures, as well as
estimated 50 000 jobs losses in the agricultural sector. More recently, rainfall levels in 2015
were recorded to be the lowest since 19047. Contextualising the 2015 rainfall records against
the severe drought of 1991/92, as well as the long-term average annual rainfall (for the period
1970-2015), it becomes evident that the 2015/16drought in South Africa again will have a
devastating effect on agriculture, with the associated rippling effects of job losses, food price
hikes, high food imports as well as impact on the general state of the South African economy.
In light of the above, a scene has been set for the need to improve the understanding of climate
variability and climate predictions, and the way in which climate data and information is
analysed and provided to serve the needs of society. In short, a need has been identified to
improve on the country’s weather and climate forecasting and prediction capabilities, services
and applications to address adaptation to climate variability and change.
Addressing the immense variety of user needs for climate services within a country like South
Africa is far beyond the capacity of any single institution. Consequently, managing climate
hazard or disaster risks in order to create climate resilience requires the development of
integrated strategies, plans and programmes aimed at facilitating interactions between a variety
of institutional and administrative mechanisms, projects, human and financial resources.
Fortunately, many of the foundational capabilities and infrastructure for climate services already
exist or are being established in South Africa. The NFCS-SA is South Africa’s response to the
Department of Environmental Affairs (2011). South Africa’s Second National Communication under the United Nations Framework
Convention on Climate Change, Republic of South Africa, Pretoria.
5
National Disaster Management Centre (NDMC)2013 National Disaster Management Centre: Annual Report
6
Long-Term Adaptation Scenarios (LTAS), SANBI, http://www.sanbi.org/sites/default/files/documents/documents/ltas-factsheet2.pdf
4

7

South African Weather Service 2016. www.weathersa.co.za/climate.
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World Meteorology Organisation (WMO) call for member countries to build climate resilient
societies through institutionalising the coordination of production, delivery and application of
science-based climate monitoring and prediction services that are in line with the Global
Framework for Climate Services (GFCS). The NFCS-SA needs to be developed through a
structured and comprehensive consultation processes with both climate service providers and
users. It further should consider the provisions of South Africa’s’ legislation on climate services,
the National Development Plan (NDP), the National Climate Change Response Policy (NCCRP)
and other pertinent efforts addressing adaptation and mitigation to climate variability and
change.
This report contains extensive background on global initiatives towards ensuring climate
resilient communities, including the GFCS, post-2015 major international processes and their
implementation as well as Disaster Risk Reduction (DDR) frameworks and their development
agendas. The benefits of the GFCS are explored with the view of bringing an international
perspective to the NFCS-SA. This report seeks to draw the parameters within which the NFCSSA might be operating, with various opportunities and risks to take into account. Accordingly,
existing legislative and policy frameworks, and programmes are reviewed. The report gives
particular attention to the NCCRP, Long-Term Adaptation Strategy (LTAS), and Global Grand
Challenge Programme in order to assess how the NFCS-SA could benefit from these policies
and strategies
In addition, the report extensively explores South Africa’s status, in respect of all the GFCS
pillars, of climate service providers and users, based on the assessment of the climate service
landscape and taking into account the global and national obligations to create climate resilient
societies. The NFCS-SA should advocate for the establishment of a National Climate Centre
(NCC). The NCC needs to be a national climate services coordinating entity, which can be
institutionalised as an independent government entity, a programme within the relevant ministry,
or division or unit within the relevant ministry to centrally coordinate the provision of climate
services in South Africa. The rest of the report explores the NCC institutionalisation modalities,
evaluation and monitoring, risk management plan and sector based implementation plans.

2. Background to the GFCS
2.1. Historical context
The 2009 World Climate Conference-3 (WCC-3) held from 31 August to 4 September 2009 in
Geneva, Switzerland, adopted the GFCS. South Africa was one of more than 150 countries who
adopted the GFCS to strengthen production, availability, delivery and application of science
based weather forecasting and climate prediction, projections and services.
The WMO concluded that society will need information tools to adapt to climate variability and
change, notwithstanding steps taken to reduce emissions of Greenhouse Gases (GHGs). The
GFCS is seen as an important step towards strengthening the application of climate science in
local, national, regional, and international decision making.
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2.2. GFCS: post 2015
2.2.1. GFCS and the United Nations (UN)
The GFCS aims at facilitating the development and use of climate services to ensure that the
best efforts are made to reduce the impacts of disasters from climate hazards, and to adapt to
climate variability and climate change. The intergovernmental partnership of the GFCS is
supported by the UN and other international organisations with diverse cross cutting mandates
and competences. It is overseen by an Intergovernmental Board on Climate Services (IBCS),
which reports to the World Meteorological Congress.
The GFCS’s contribution to climate change adaptation and resilience has been recognised by
the parties to the UNFCCC (i.e. Decision 3/CP.18 recognised the relevance of GFCS to the
Loss and Damage Work Programme).8
The GFCS Office in Geneva, Switzerland, has mobilised support from donor countries and
partner institutions to advance the use of climate services around the world. Recent activities
include the Climate Services Adaptation Programme in Africa, projects in Haiti as well as
projects in the Caribbean and Asia. In addition, a series of national and regional consultations
were undertaken.
2.2.2. GFCS and the Post-2015 DRR framework
Harnessing the current scientific advances towards increasing the availability and accuracy of
user friendly climate services can help countries and communities, especially the most
vulnerable, adapt to climate variability and change through the GFCS. The GFCS is being
implemented by governments with support from WMO and its partners within and outside the
UN environment.
Climate services provided in an appropriate and timely fashion, inform risk assessments
required for efficient decision making. Investments in strengthening national capabilities to
develop and apply climate information should be considered as an integral part of national risk
reduction and resilience and should therefore be prioritised. Climate services contribute towards
enhancing disaster readiness for effective responses, and enables vulnerable communities and
society at large to better manage climate risks. The GFCS provides a vehicle for coordinating
support in countries during the implementation of the Post 2015 Disaster Risk Reduction (DRR)
Framework.9
2.2.3. GFCS in the post-2015 development agenda
The Rio+20 conference in 2012 agreed to launch a process to develop a set of Sustainable
Development Goals (SDGs) which were launched in September 2015, and built upon the

8

United Nations Framework Convention on Climate Change i.e. Decision 3/CP.18 recognised the relevance of GFCS for the Loss
and damage work programme).
9

World Conference on Disaster Reduction (WCDR), 2005, Hyogo Framework for Action 2005-2015: Building the Resilience of
Nations and Communities to Disasters, Japan.
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Millennium Development Goals (MDGs).10 The GFCS is seen as a UN partnership,
spearheaded by the WMO, which provides a means for the implementation of the SDGs.
The GFCS provide an evidence-based approach for both implementing and monitoring progress
by countries in the implementation of the SDGs and can contribute to various SDGs namely:
 Goal 1: End poverty in all its forms everywhere;
 Goal 2: End hunger, achieve food security and improved nutrition and promote
sustainable agriculture;
 Goal 3: Ensure healthy lives and promote well-being for all ages;
 Goal 6: Ensure availability and sustainable management of water and sanitation for all;
 Goal 7: Ensure access to affordable, reliable, sustainable and modern energy for all;
 Goal 9: Build resilient infrastructure, promote inclusive and sustainable industrialisation
and foster innovation;
 Goal 11: Make cities and human settlements inclusive, safe, resilient and sustainable;
 Goal 13: Take urgent action to combat climate change and its impacts; and
 Goal 17: Strengthen the means of implementation and revitalise the global partnership for
sustainable development.
Climate services as defined in the GFCS can support the monitoring of the SDGs, as long-term
records of climate change impacts on sectors can be developed.

2.3. GFCS pillars
The GFCS aims to enhance climate observations, monitoring, forecasting and prediction
information, and transform it into sector specific products and applications that can be
disseminated widely. The five essential pillars (Figure. 1) that are required to be strengthened
for the success of the GFCS are:
 Observations and Monitoring
The aim of this pillar is to ensure that climate observations and other data necessary to
meet the needs of end users are collected, managed and disseminated and are
supported by relevant metadata. The Observations and Monitoring pillar helps ensure
that the climate observations necessary to meet the needs of end users are made,
managed and disseminated, supported by relevant metadata.
 User Interface Platform
The User Interface Platform is the pillar of the Framework that provides a structured
means for users, climate researchers and climate data and information providers to
interact at all levels. The objective of the User Interface Platform is to promote effective
decision making with respect to climate considerations by making sure that the right
information, at the right time and in the right amount, is delivered, understood, and used.
 Climate Service Information System
The Climate Services Information System is the principal mechanism through which
information about climate (past, present and future) is routinely collected, stored and
processed to generate products and services that inform decision-making processes,
often complex, across a wide range of climate-sensitive activities and enterprises. It is
the means by which research outputs and technological developments are transformed
into improved operational climate information.
 Research, Modelling and Prediction
10

Congressional Research Services (CRS), 2012, Rio+20: The United Nations Conference on Sustainable Development, Brazil.
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The Research, Modelling and Prediction pillar fosters research towards continually
improving the scientific quality of climate information, providing an evidence base for
determining the impacts of climate change and variability and for evaluating the costeffectiveness of using climate information. It supports the development and improvement
of tools and methods that will facilitate the transition of research to operational climate
service provision and engender practical applications of climate information.
Capacity Development
The Framework is proposed as a holistic approach to enable countries, companies and
individuals to benefit from the global investments that have already been made and will
continue to be made in the other four pillars. Capacity development approaches and
actions identified in this implementation plan address the requirements identified in the
other pillars as well as, more broadly, the basic requirements for enabling any
Framework-related activities to occur sustainably.

Figure 1: Pillars of the GFCS (Source: WMO, 2014).

2.4. Potential benefits of the NFCS-SA
Climate services offer science based information, weather forecasts, climate predictions and
climate projections that can empower decision makers to manage the risks and opportunities of
climate variability and change.
Growing confidence in weather forecasts has been made possible by the advent of improved
observations from satellites and other instruments, high speed telecommunication systems, and
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high performance computer based modelling, and a greater understanding of large scale
climate patterns such as the El Niño-Southern Oscillation (ENSO). Seasonal and multi-year
climate predictions has advanced to the point where it can now provide actionable information
(i.e. seasonal predictions), multi-year predictions, El Niño updates, climate watches, state of the
climate reports etc. Similarly, future climate change projections based on increasingly skilful
climate models are being used to guide investments and strategies for the coming decades.
By combining this information, sectoral products can be derived such as food security and water
availability and health (malaria) outlooks. For example, forecasts and predictions of dry spells,
heat waves, floods and storms which might lead to infrastructure damage, crop failure, food
insecurity, ruined livelihoods and even mass migration of people associated with reduced
national economic growth, can enable agriculture and other policy makers to better prepare for
climate hazard related disaster preparedness. Climate change projections of, for example, sealevel rise combined with population trends might shape long-term investments in coastal
housing and infrastructure. Climate services therefore underpin climate action and adaptation in
climate sensitive sectors in order to create a higher degree of climate resilience.
An appropriate and relevantly established NFCS-SA will be in a position to produce sector
specific products to facilitate informed decision-making regarding the climate sensitive sectors
identified in the NCCRP. These sectors are (1) disaster management and risk reduction, (2)
health, (3) water resource management, (4) agriculture and food security, (5) human
settlements (rural, coastal and urban), (6) infrastructure, (7) transport and (8) biodiversity. In
addition, the oceans and coasts and energy sectors are also included. More specifically, the
sectors that were taken into consideration in the NFCS-SA are depicted in Figure 2.
The NFCS-SA should provide benefits for both climate service providers and users within the
various sectors. However, there is a gap between climate services knowledge production and
use. To bridge this gap, participatory processes have been designed to understand how
decision makers use science11. Participatory processes might also lead to improvement in
dissemination and in understanding of climate information by users, thus enabling decision
making based on climate information and knowledge12. The successful building of sustainable
climate adaptive capacities and resilience therefore requires that users are adequately
capacitated through structured consultative and capacity development processes so that they
are able to interpret and apply climate data, information, knowledge products and applications.

11

Kirchhoff C,Lemos, M.C, Dessai, S.( 2013), Actionable Knowledge for Decision Making: Broadening the Usability of Climate
Services. Annual Review of Environment and Resources, Vol. 38: 393-414.
12

Bertels, W.L, Furman, C.A, Diehli, D.C, at al (2013). Warming up to Climate Change: A participatory Approach to Engaging with
Agricultural stakeholders in Southeast US. Regional Environmental Change, August 2013, Vol, 13.
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Figure 2: Priority sectors for the NFCS-SA.

2.4.1. Disaster management and risk reduction
Climate services can provide crucial information for the prevention, preparation, contingency
planning and development planning. This includes improving risk assessments based on the
forecasting, prediction and projection of hydro-meteorological hazards. Climate products and
services can assist land-use and city planners in developing policies and action plans that can
strengthen resilience in the face of disasters from natural hazards. Climate services will also
support users in these sectors to make informed decisions aimed at minimising socioeconomic
risks (reduce negative impacts of climate related disasters) and maximises potential
opportunities (for example on-time adaptation that comprises of alternative plans to help
increasing crop harvests and reducing stock losses).
Collaboration between the National Meteorological Service (NMS), namely the South African
Weather Service (SAWS), the NDMC, emergency services and other role players has already
led to greatly improved early warning systems and readiness. As a matter of fact, this
collaboration already resulted in a significant decrease in infrastructure damage and the loss of
life as a result of natural hazards. A NFCS-SA will contribute to the enhancement of these and
other collaborative efforts in a much more coordinated and institutionalised environment.
Over the last twenty years the overwhelming majority (90%) of disasters have been caused by
floods, storms, heat waves and other weather related hazards13. South Africa is regarded as a
developing country, and some of its communities are vulnerable and exposed to the
depredations of climate change and vulnerability due to suppressed socioeconomic conditions
and low adaptive capacities. Climate variability and change might therefore result in further
13

National Disaster Management Framework (NDMF), 2005, A Policy Framework for Disaster Risk Management.
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damage as a result of increasing temperatures, floods, droughts, heat waves and even sea level
rises and thus leave vulnerable communities even more devastated. The NFCS-SA, as a
strategic instrument for enabling adaptation and resilience, will enable South Africa to be better
prepared for such disasters from climate hazards.
The South African government, through the Disaster Management Act, 2002 (Act No. 57 of
2002), promulgated on 15 January 2003, specified the National Disaster Management
Framework (NDMF) as a legal instrument to address the needs for consistency across multiple
interest groups by providing a coherent, transparent and inclusive policy on disaster
management appropriate for the country as a whole. This was an essential step given the fact
that South Africa faces increasing levels of disaster risks, including climate variability and
change related disasters. The country is exposed to a wide range of weather and climate
hazards, including drought, cyclones and severe storms, which can trigger widespread hardship
and devastation. There are certainly synergistic areas between the NFCS-SA and the NDMF,
creating opportunities for the NFCS-SA to catalyse the implementation of the NDMF through the
forecasting, prediction and projection capabilities of the NFCS-SA, enabling the NDMF to
reinforce its disaster readiness and response capability.
The NDMF recognises a diversity of risks and disasters occurring in Southern Africa and gives
priority to developmental measures that reduce the vulnerability of disaster prone areas,
communities and households. In keeping up with international best practice, the NDMF places
explicit emphasis on the disaster risk reduction concepts of disaster prevention and mitigation
as the core principles to guide disaster risk management in South Africa. The NDMF also
informs the subsequent development of provincial and municipal disaster management
frameworks and plans, which are required to guide action in all spheres of government.
Through information management systems interfacing and capability development, the two
information systems can procedurally and routinely exchange essential climate data and
information to improve provision of climate services for better climate disaster readiness or
climate resilience.
The disaster management systems in Table 1 have been developed to enhance disaster
preparedness and risk mitigation in the country.
Table 1: Disaster management systems.

System name

Function of the system

System developers

The South African Flash Flood
Guidance (SAFFG) system

The system provides guidance on potential
flash flood watches and warnings within 1
to 6 hours
Provides information on drought conditions
based on the interpretation of satellite and
climate data
System provides information on long range
seasonal forecasts, observed rainfall as
well as maps of Standardised Precipitation
Index (SPI)

SAWS

Drought Early Warning systems

The Drought Monitoring Desk

NDMC

SAWS
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National Fire Danger Rating
System (NFDRS)
The Advanced Fire Information
System (AFIS)

Provides for the prevention of fires

CSIR/DWS

System locate fires in near real time over
Southern Africa

CSIR

2.4.2. Agriculture and food security
Agriculture and food security are closely linked to weather and climate conditions and can be
negatively affected by extreme events such as droughts, heat waves, floods and storms, which
can in turn, lead to crop failure, food insecurity, ruined livelihoods, mass migration of people,
and reduced national economic growth. Climate services make it possible to incorporate climate
information into practices and policies for supporting agriculture and food security and to make
society more climate resilient.
Farmers can make better planting, harvesting and marketing decisions through improved
forecasts, predictions and projections. Seasonal climate outlooks are invaluable tools for
deciding:
 Which crop varieties to plant and when to plant;
 The best time to spray during crop growth periods;
 When plant disease outbreaks are likely to occur; and
 Estimating the quantity of water that will be needed for irrigation and livestock in droughtprone periods and regions.
2.4.3. Health
Health risk associated with climate change and other anthropogenic influences are likely to
aggravate over the next few decades as a result of a higher degree of heat stress, more vectorborne diseases (such as malaria, dengue fever and yellow fever), more extreme weather
events, more air pollution, a possible increase in communicable diseases (such as Human
Immunodeficiency Virus / Acquired Immunodeficiency Syndrome (HIV / AIDS), Tuberculosis
(TB) and cholera), and non-communicable diseases (such as cardio-vascular and respiratory
diseases). Climate change might also have deleterious effects on mental and occupational
health, and its adverse impacts would be worsened by other factors such as food insecurity,
hunger and malnutrition.14
Climate services can provide the information needed to anticipate the incidence of diseases
influenced by climate. This would enable the public health services to provide warnings and
undertake contingency planning in order to reduce the risk and impact of diseases.
Appropriate climate services and products can increase the understanding of how
environmental and climate factors influence the timing and location of increased health risks.
For example, public health authorities can use climate outlooks to estimate and respond to the
possible health consequences of climate extremes such as droughts, heat waves and floods.

Department of Environmental Affairs (DEA), 2011, Long Term Adaptation Scenarios for South Africa’s Flagship Programme
(LTAS), Pretoria.
14
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Users in the health sector can therefore benefit significantly through timeous dissemination of
appropriate climate services and products to adapt to climate change and variability. This can
significantly minimise the vulnerability of communities to climate related diseases.
2.4.4. Water
Water availability is certainly the most important factor through which the South African society
will feel the impact of climate change. Preliminary projections for national runoff range from a
20% reduction to a 60% increase by as early as the 2050s. (these projections are based on an
unmitigated or business as usual emission pathway).15
Climate services can underpin the planning and management of surface water supplies
(hydrology) and disaster risk reduction, and are essential for calculations regarding the
frequency and duration of heavy rainfall, the probable maximum precipitation, low flow and flood
forecasting and water resources assessment. These factors are currently being collected on
weekly, seasonal and annual time scales and at national, regional and local levels. This
information is shared with stakeholders at all levels and is currently more essential than ever in
order to promote the development of operational water management strategies, including flood
and drought preparedness and response.
The design of water infrastructure such as dams, irrigation systems, flood protection systems,
etc. need to be integrated with information on forward looking trends of rainfall and related
extremes. At the operational level, water resources managers use climate information to
optimise water supply, flood management and even the generation of hydroelectricity.
Users in this sector can use climate information to understand current and future water resource
availability, the need to conserve water through the balancing of consumption and irrigation
needs, and enable preparedness for anticipated floods and droughts.
2.4.5. Biodiversity
South Africa consists of nine biomes, which are geographical areas comprising a number of
ecosystems with related plants and animal groups and similar disturbance regimes. The
following biomes are most vulnerable to land-use change: (1) The Indian Ocean Coastal Belt
which is critically endangered with very low protection, (2) Grassland which is also endangered
and with low protection and lastly (3) the Fynbos and Forests which are also endangered but
moderately well protected16.
Climate services can provide the necessary tools required by ecologists to project climate
change impacts on biodiversity species distributions, abundance and possible extinctions. This
can enhance the ecologists’ understanding of the mechanisms by which species and
ecosystems might be impacted. It is increasingly important to protect the heterogeneity of
habitats, as well as the genetic diversity within species, to ensure sustainability of the capacity
of a species to adapt. In addition, climate services can provide the necessary tools to review the
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characteristics of protected areas where planning has to be done decades in advance
considering climate variability and change projections.
Climate services can therefore assist the biodiversity sector to go past the predictive focus and
start aiming for an integrated and unified framework to identify species’ vulnerability and to
adapt biodiversity management interventions. In summary, climate services can provide the
following benefits to biodiversity:
 Strengthen risk assessment, protocols of screening and of early detection, vector control
and integrated management in an area and/or of invasive species that will become a
higher risk in a changed climate. Similar efforts are imperative for other drivers of
biodiversity loss, such as overexploitation or habitat destruction;
 The design of reserve networks aimed at protecting biodiversity. The projected impacts
of climate change on biodiversity at all levels indicates that ecologists should rapidly rise
to the challenge of providing scientific guidance for the development of conservation
strategies and planning;
 Projections of extinction drivers, biodiversity range or species loss models and
biodiversity metrics, leading to projections of biodiversity losses due to climate variability
and change resulting from a combination of socioeconomic scenarios.
Climate services can be used to project the niche for different future climate scenarios to
determine the potential redistribution of the suitable climate space of species. The extinction
risks can then be calculated in different ways using species area relationships. The species
‘climate niche’ defines the suitable climatic habitat for that particular species. Bioclimatic
envelope models that relate current species ranges to multiple climatic variables can be utilized
to define the climatic niche (envelope) for each species.
2.4.6. Human settlements
Urban, rural and coastal human settlements face particular environmental and social challenges
in relation to climate change. In urban areas, these challenges can be attributed to, among
others, historical practices and spatial planning in urban settlements that resulted in sprawling
informal settlements around major cities. Rural economies are primarily dependent on
agriculture, herding and tourism, all of which are directly or indirectly vulnerable to climate
change.17 Coastal settlements are vulnerable primarily through the effects of climate change on
sea-level rise, storm surges and coastal flooding, and the impact of climate change on the
marine environment and estuaries.
National socioeconomic planning and development (including poverty reduction strategies as
outlined in the NDP), as well as natural capital accounting can be informed by climate
information on climate variability and climate change. Major infrastructural projects influencing
the lives and economic wellbeing of citizens have to be implemented using reliable climate
information and the most skilful climate predictions and projections to ensure that safe and
sustainable settlement infrastructures (e.g. reservoirs) are made available for communities.
17

Department of Environmental Affairs, 2013, Long Term Adaption Scenarios (LTAS), Climate Change Adaptation, Summary for
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Climate services can provide information to be used to inform sectoral economic policy and
planning that targets climate sensitive communities and industries to take detailed climate
information into account. The socioeconomic consequences of hydro-meteorological hazards
are often most severely felt at a local level by vulnerable communities. Climate services
disseminated to communities can enable meaningful participation of these communities in the
government consultative and planning processes that inform spatial planning, infrastructure
development and rural economic development, especially at the local government level.
2.4.7. Oceans and coasts
Climate-related changes in wind, upwelling, sea surface temperature, productivity, oxygen
levels, storm frequency, precipitation, freshwater flow and runoff patterns, may all have impacts
on estuaries, as well as inshore and offshore ecosystems. These changes are likely to affect
resource and habitat diversity, resource abundance, fish behaviour and physiology, resource
catchability, fish size and fishing opportunities and success, which in turn might affect
commercial and subsistence fishing livelihoods and recreational fisheries and their associated
industries. Several marine species have already shifted as a result of environmental changes.
The vulnerability of coastal regions to marine hazards from meteorological, geophysical and
climatic origin (e.g. tropical storms and associated storm surges, sea level rise and coastal
erosion) and the exposure of a growing population and valuable assets to such natural hazards
call for an increased cooperation and coordination of government and specialised agencies to
strengthen the resilience of coastal populations and systems. However, effective modelling is
limited by incomplete information on the functioning of the biological resources and even more
critically on the physical changes in the oceans. In particular, most of the global biophysical
models currently in use do not simulate the salient features in the oceans around South Africa.18
The NFCS-SA will provide a platform through which collaboration between the climate service
providers and users can be enhanced to produce effective modelling and data analysis that will
take into account variables that are often neglected. In this context the NFCS-SA can provide
information and tools that can be used to improve the safety of coastal communities and support
their sustainable development through enhancing coastal inundation forecasting and early
warning systems that could form part of the national disaster management agenda. This can be
achieved through strengthening capabilities of operational monitoring and forecasts / early
warnings on coastal inundation from combined extreme events, such as extreme sea level rise
(e.g. large waves, storm surges, high tide, etc.), fluvial flooding and tropical cyclones. An
efficient decision support system could be enabled for the management of emergencies.
Furthermore, climate services can provide marine meteorological forecasts and early warnings
of coastal and open ocean conditions that are enormously essential for marine transport and
operations, for the safety of life and property in coastal areas and that of operations of ports, onand off-shore oil explorations and mining, as well as harbours. It is significant to acknowledge
that the estimated economic losses due to weather, climate, and geophysical related disasters,
including coastal flooding, are higher in developing countries coupled with higher fatality rates
18
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and economic losses as a proportion of gross domestic product8. This clearly demonstrates the
interlinkage between natural disasters, climate variability and change, and the development
agenda.
Coastal communities, particularly those involved in farming and fishing, are often vulnerable to
the effects of climate change, including storm surges and rising sea levels. The NFCS-SA can
help communities to manage these risks, through provision of relevant climate data and
information. These coastal communities, farmers and fishermen need to have access to
relevant climate information to integrate climate change into decision-making processes and
adapt current and future livelihood activities to the variability brought about by climate change19.
2.4.8. Energy
According to the Intergovernmental Panel on Climate Change (IPCC) Fifth Assessment Report
(AR5)), climate variability and change might affect both energy supply and demand.20 These
projections put emphasis on the need for climate data and information to manage the impact of
climate on the energy sector.
On the other hand, regarding climate change mitigation, renewable energy uses climate
information to estimate wind and solar energy potential as well as water availability in order to
ensure that future energy needs are met. Energy systems contribute significantly to economic
and social development, and are essential to practically all aspects of human welfare, including
access to water, agricultural productivity, health care, education, job creation and environmental
sustainability. Their investments represent a sizeable portion of South Africa’s Gross Domestic
Product (GDP). In addition, the energy sector releases emissions such as CO2, which accounts
for the largest global anthropogenic GHG emissions. The emission reduction targets pledged
under the UNFCCC, are expected to significantly increase demand for energy from renewable
sources which are highly sensitive to climate variability and change. 21
Furthermore, energy operations such as renewable sources, namely; wind, solar and
hydropower, electrical distribution and transmission systems, are adversely affected by climatic
variability and change, including extreme weather and climate events. Therefore, concisely
taking into account weather and climate information, energy systems can considerably improve
their resilience to weather extremes, climate variability and change. Climate services can
provide support in the increased development and use of renewable energy sources in the
country. Climate services can provide a strategy for improving resilience in the energy sector by
providing decision-makers and users with enhanced tools and systems to analyse and manage
risks under current and future climatic conditions associated with climatic variability and change.
The NFCS-SA will certainly assist users in this sector, in particular energy parastatals,
municipalities, and independent power producers in their decision making and operational
planning. It will further enable Non-Governmental Organisations (NGOs) and society to
meaningfully participate in energy planning processes.

19

World Bank, Development in changing climate, 2015, http://blogs.worldbank.org/climatechange/climate-services-saving-lives-andlivelihoods
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Intergovernmental Panel on Climate Change (IPCC), 2014, The IPCC’s Fifth Assessment Report (AR5).
UN Framework Convention on Climate Change (UNFCCC) Energy, http://www.un-energy.org/members/unfccc.
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3. National context
3.1.

South Africa’s commitment to climate change

South Africa is a signatory to a number of international conventions and agreements of the
UNFCCC including the Kyoto protocol signed in Japan in December 1997, the Conference of
the Parties (COP) 15 outcomes in Copenhagen (2009), the COP 16 outcomes in Cancun (2010)
and the COP17 in Durban (2011), where South Africa also hosted the event. Towards the end
of April 2016, South Africa, signed the Paris Agreement on climate change at the United Nations
in New York22 . The development of the NFCS-SA is therefore a step in the right direction
towards enhancing South Africa’s commitments and capacity towards climate change
adaptation, mitigation and resilience. The NFCS-SA can deliver these through structured and
coordinated provision of relevant climate data, information, products and applications to the
users.

3.2. Existing legislative frameworks
The Constitution of the Republic of South Africa recognises environmental rights and provides
that everyone has the right to:23

An environmental that is not harmful to their health or well-being; and to

Have an environment protected, for the benefit of present and future generations,
through reasonable legislative and other measures that prevent pollution and ecological
degradation, promote conservation; and secure ecologically sustainable development
and use of natural resources while promoting justifiable economic and social
development.
There are a number of Acts that have already been passed to give effect to the provision of
Section 24 of the South African Constitution, specifically the National Environmental
Management Act (NEMA) No. 107 of 1998 and Specific Environmental Management Acts
(SEMAS)24.
In the context of climate services, the SAWS is the legally mandated institution, as per the
South African Weather Service Act, Act 8 of 2001, and its 2013 amendments (Act 48 or 2013),
for weather forecasting and climate outlooks and for the issuing of severe weather related
alerts.
The objectives of SAWS are:
 To maintain, extend and improve the quality of meteorological service for the benefit of
South Africans;
22

The Paris Agreement was adopted on 12 December 2015 at the 21st session of the Conference of the Parties to the United
Nations Framework Convention on Climate Change (UNFCCC CoP21) held in Paris.
23
The Constitution of the Republic of South Africa Act 108 of 1996, Chapter 2: Bill of Rights
24
Specific Environmental Management Acts, all fall under the auspices of the overarching National Environmental Management Act
(NEMA). To date five SEMA’s have been promulgated, with the most recent one being Waste Act in 2008. The full list of SEMA’s
are:
1. National Environmental Management: Protected Areas Act (57 of 2003), known as the NEM:PAA
2. National Environmental Management: Biodiversity Act (10 of 2004), known as the NEM:BA
3. National Environmental Management: Air Quality Act (39 of 2004), known as the NEM:AQA
4. National Environmental Management: Integrated Coastal Management Act (24 of 2008), known as the NEM:ICM
5. National Environmental Management: Waste Act (59 of 2008), known as the NEM:WA
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 To provide public goods services and commercial services to all South Africans;
 To ensure the on-going collection of meteorological data over South Africa and
surrounding southern oceans for the use by current and future generations;
 To be long term custodian of a reliable national climate records.
Among other functions, the act enjoins the SAWS to:
 The gathering of meteorological and climatological observational data over South Africa
and surrounding oceans sufficient to the needs of the country to comply with
international obligation and in accordance with and comply with World Meteorological
Organisation Standards
 The carryout of those international obligations agreed upon under the World
Meteorological Organisation arrangements, including the international distribution of
data and acting as Regional Telecommunication Hub and Regional Specialised
Meteorological Centre
 The provision of other Meteorological services and representation of government in
fulfilment of international obligation where appropriate;
 The custodian of National Climatological Data Bank.
Other relevant Acts to climate services that will impact on the implementation of the NFCS-SA
include the following:
 Disaster Management Act, 2002 (Act No. 57 of 2002);
 Other sector specific Acts that will impact on the implementation NFCS-SA sector
specific action plans.

3.3. National Climate Change Response Policy (NCCRP)
The NCCRP presents South Africa’s vision for an effective climate change response and in the
long-term, supports transition to a climate resilient and lower carbon economy and society.25
The overall approach to the implementation of the NCCRP is developmental, prioritising climate
change responses where they have significant mitigation and adaptation benefits, economic
growth, job creation, public health, risk management and poverty alleviation. The
implementation of the NCCRP involved the development of a set of LTASs for key sectors, on
the basis of a set of consensus locally relevant climate scenarios that provides an informed and
integrated approached to planning and implementation of South Africa’s climate change
adaptation response. Furthermore, it is the development of a national Monitoring and Evaluation
(M&E) system that tracks South Africa’s transition to a lower carbon and climate resilient
economy and society.
The NFCS-SA can contribute to the implementation of the NCCRP and is aligned with the
provisions of section 24 of the Constitution of the Republic of South Africa. This provision
enjoins Government to develop legislations and other measures to protect the environment for
the benefit of the present and future generations, prevent pollution and ecological degradation,

25

The Republic of South Africa (RSA), 2011, National Climate Change Response: White Paper.
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promote conservation and secure ecologically sustainable development and the use of natural
resources while promoting justifiable economic and social development.
The development of the NFCS is also aligned to the following directives of the NCCRP:
 Section 5.3.4 on agriculture and commercial forestry indicates that the need to use early
warning systems is imperative in order to give timely warnings of adverse weather and
possibly related pests and disease occurrence. This will also provide up to date
information and decision supporting tools to assess the vulnerability of farmers and
inform farm management decisions (response). The modelling of climate change
projections and the analysis of projection data are vital to inform land-use planning
decisions in agriculture that determine the mix of livestock and crop cultivation, as well
as the types of crops that are likely to be commercially viable.
 Section 5.6.5 on human settlements (urban) acknowledges the current modelling and
data analysis limitations, and it therefore encourages and supports the appropriate
downscaling of climate models to provincial and local levels in order to provide climate
information at a scale that can be integrated into medium and long-term spatial
development plans and information systems. This implies the need to find ways on how
such information reaches the required level for integration.
 Section 5.7.5 on rural settlements articulates the target on Adaptation Programmes that
focus on building resilience amongst the most vulnerable sections of the rural
population, and ensures that disaster management architecture includes the provision of
safety nets for rural communities most vulnerable to the impacts of climate variability and
change. This includes enhancing their knowledge of sustainable environmental
conditions and optimising the advantages to the ecosystem that these provide.
 Section 12.1.1 on M&E calls for effective nationwide climatic and atmospheric monitoring
systems and networks that are maintained and enhanced. It highlights that data
analysis, synthesis, archiving and dissemination will be critical to this effort.
It is therefore necessary that NFCS-SA and NCCRP imperatives are aligned and
complementary in ensuring that the country effectively delivers on climate services. The
interlinkage between the NFCS-SA and the NCCRP is depicted in Figure 3. Climate services fit
in as a strategic tool to enable the implementation of the NCCRP across all spheres of
government. The NFCS-SA will strengthen the production, availability, delivery and application
of science based climate monitoring and prediction services as well as the incorporation of
these into planning, policy and practice, and thus enabling implementation of the NCCRP.
Furthermore, the NFCS-SA will be a proper fit within the adaptation and technology building
blocks of a future climate change aspiration of strengthening actions on vulnerability
assessments and adaptation plans at the national, provincial and local government levels. The
generation of climate projections, impact scenarios and adaptation options requires, amongst
others, availability of reliable climate information, climate predictions and projections to advice
on scenario planning development and adaptation interventions.
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Figure 3: Inter-linkages between the NFCS-SA and NCCRP.

3.4. Long-Term Adaptation Scenarios (LTAS)
The LTAS flagship research programme aims to respond to the South African NCCRP by
undertaking adaptation scenario planning for South Africa under plausible future climate
conditions and development pathways.26
The LTAS process developed and compiled impacts assessments and identified broad
response options as well as research needs for key sectors, i.e. water, agriculture and forestry,
health, human settlements, disaster risk reduction, marine fisheries and biodiversity as identified
by the White Paper. The LTAS analyses include scenarios and climate trends over the last five
decades and climate projections for 2030, 2050 and 2100.
Climate projections derived from a range of modelling approaches and scenarios were
simplified into fundamental climate future scenarios to describe South Africa’s possible climate
till the end of this century, namely; warmer/wetter; warmer/drier; hotter/wetter; hotter/drier. The
adaptation scenarios are:

Department of Environmental Affairs (DEA), 2011, Long Term Adaptation Scenarios for South Africa’s Flagship Programme
(LTAS), Pretoria
26
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A warmer (<3°C) and drier scenario: characterised by an increase in the frequency of
drought events. In this scenario, the limited availability of water intersects with growing
demand in both agriculture (for irrigation) and urban areas (driven by population
increase) resulting in price increases. The affordability of water drives a transformation in
approaches to rural economic growth, water efficient urban design and the development
of new models for managing food security.



A warmer (<3°C) and wetter scenario: characterised by a greater frequency of
extreme rainfall events. In this scenario infrastructure and property is threatened and
poor communities suffer as flooding increases in frequency and severity. These
phenomena negatively impact human health, while the increasing variability of rainfall
creates a shifting pattern of agricultural production. To adapt, flood resilience and
socially sensitive settlements are prioritised as infrastructure design is rethought.
Simultaneously, approaches to conservation evolve and innovative approaches to
incentivising effective ecosystem management are developed.



A hotter scenario (>3°C) scenario: characterised by a rapid shift in the frequency of
extreme weather events, variability in precipitation and more significant impacts from fire
and sea level rise. To cope with this radically new and variable climate, the predictive
power of early warning systems is prioritised as the weather becomes increasingly
volatile. Urban spaces are reconfigured to preserve water and shield South Africa from
intense heat. Approaches to organising labour and conservation are radically rethought,
as traditional models are rendered useless in a radically hotter climate. In the face of sea
level rise, managed retreat from less populated coastal areas is considered as a policy
response.

It should be noted that while in two of these scenarios a clear distinction has been made
between a warmer and wetter and a warmer and drier future, the reality of climate changes and
their impact on South Africa is likely to be more complex in a number of ways.
Firstly, as the climate warms different regions within South Africa could become wetter (on the
east coast in particular) while other regions could become drier (in the Northern Cape Province
for instance) (DEA et al, 2015). Secondly, South African rainfall might continue to fluctuate
between drier and wetter conditions, sometimes lasting several years. While uncertainty over
the impact of climate change on precipitation in particular persists, these projections
nonetheless provide a useful heuristic device to explore in a more robust and focused way in
order to discover future climates and their impact on South Africa.
Scoping of impacts, adaptation options and future research needs identified in the NCCRP and
guided by stakeholder engagement, was conducted for primary sectors namely water,
agriculture and forestry, human health, marine fisheries, and biodiversity. Across the scenarios
explored, it was concluded that increasing individual and community resilience to climate
change cannot be separated from basic developmental interventions. The first and ‘no-regret
option’ for policy makers to adapt to climate change should be based on doing the basics better.
Economically active, educated and healthy South Africans will have greater capacity to avoid
and recover from adverse climate events.
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The broad and consensus climate futures in the LTAS provide a framework within which users
of climate information can position themselves to deal with a wide range of specific climate
change and impact projections, whose results depend on a range of emission scenarios, global
climate models and downscaling techniques. In essence, the LTAS produced reports on impact
and climatic scenarios that evaluate how changes in the climate may affect the key climate
sensitive sectors, identified adaptation options and opportunities, including key policies,
measures, practices, and technologies. This is to prevent undesirable consequences of climate
change and economic modelling which determine the impact costs adaptation and avoid
damages, and integrated adaptation responses in policies, plans and programmes.

3.5. Global change grand challenge programme
The Department of Science and Technology (DST) global change grand challenge programmes
focus on five broad areas, as identified in the 10-year innovation plan of the Department of
Science and Technology (DST). These programmes present great opportunities for South Africa
to transition from heavy resources dependency to a knowledge economy.27 The global change
grand challenge programme provides a framework to address an array of social, economic,
scientific and technological issues by stimulating multidisciplinary thinking and challenging
researchers to answer key questions, create new disciplines and develop new technological
innovations according to global change. The overall objective of the global change grand
challenge programme is to support the country’s transition towards a knowledge economy
through the development of a portfolio of niche high potential science, technology and
innovation capabilities for sustainable development and the greening of society and the
economy. The global change grand challenge programme has the following three main parts:
 Improving the scientific understanding of global change. A 10-year Global Change
Research Plan (GCRP) has been developed in consultation with the broader global
change science community and other stakeholders. The GCRP is strongly
interdisciplinary, adopts a systems’ approach and is grounded in a social ecological
paradigm, and capitalises on South Africa’s unique geographical location (bordered by
three oceans – Indian, Atlantic and Southern Oceans);
 Investment in technological innovations to support mitigation and adaptation efforts,
including resilience of society and economic sectors to the impacts of global change.
Two Research, Development and Innovation (RDI) roadmaps (waste and water) have
recently being scoped;
 Science-policy-practice interface - The South African Risk and Vulnerability Atlas
(SARVA) initiative is flagship programme which provides access to up to date spatial
environmental information for decision making processes. SARVA is not a research
programme but an Information Technology (IT) system (spatial database system) that is
inter-operable with a number other of spatial database systems and serves as a
repository for information.
SARVA should explore suitable and mutual collaboration opportunities with the global change
grand challenge programme. It should derive benefit from the programme, by aligning the work
27

The programme of the Department of Science and Technology (DST) known as the Global Change Grand Challenge (GCGC)

32

National Framework for Climate Services for
same
South Africa (NFCS-SA)
done in this programme with the work that the will be undertaken to strengthen implementation
of its pillars. This can support the country’s transition towards a knowledge economy by building
a repository of historical, current and future climate information, to be used in informing
economic policies. Collaboration of SARVA and the global change grand challenge programme
can also stimulate technology and innovation to improve climate services provision. To achieve
this, there is a need to interface with the SARVA to access current relevant climate and climate
related data to be used in the development climate service products and applications.

4. The pillars of the GFCS in the national context
4.1. Landscape of climate services in South Africa
Climate services in South Africa is still significantly uncoordinated and various climate service
providers still work in isolation. This limited collaboration between climate service providers
often results in fragmented climate monitoring. However, there are a few climate service
providers that have established some form of collaborations. Notable example of such
collaborations are the Memoria of Agreement between SAWS and the CSIR and the Agricultural
Research Council (ARC). These collaborations can be significantly enhanced through
centralised coordination of climate services as prescribed by the NDP, which requires
formulation of structured and coordinated collaboration mechanisms for supporting adaptation.
Furthermore, there is no central or national climate database or system that comprises of
climate data, information or products from the various climate service providers. In order to
comply with GFCS standards, there is a lot of work within the country to establish central
coordination of climate services to enhance the country’s capability to provide users with
relevant climate services.
Climate services in South Africa is provided by government department, government research
institutions, universities, research institutes, representative organisation, private institutions and
individuals.28 The summary of selected climate service providers in the country is depicted on
Table 2.

28

Climate Services Landscape (DEA, 2016)

33

National Framework for Climate Services

Table 2: Selected climate services providers.

Climate Services Providers
Observation and
Monitoring
Department of Water and
Sanitation (DWS)
Department of Environmental
Affairs (DEA)
Agricultural Research Council
(ARC)
South African Weather Service
(SAWS)

South African National Space
Agency (SANSA)
Water Research Commission
(WRC)??
South African Environmental
Observation Network (SAEON)

Research, Modelling and
Prediction
Department of Science and
Technology (DST)
Department of Agriculture, Forestry
and Fisheries (DAFF)
Cooperative Governance and
Traditional Affairs (COGTA)

Climate Services Information
System

User Interface Platform

Capacity Development

Department of Water and Sanitation
(DWS)
Department of Environmental Affairs
(DEA)

Department of Environmental Affairs
(DEA)
Department of Science and
Technology (DST)

Department of Science and
Technology (DST)

Department of Agriculture, Forestry
and Fisheries (DAFF

Cooperative Governance and
Traditional Affairs (COGTA

Agricultural Research Council (ARC)

Agricultural Research Council (ARC)

South African Weather Service
(SAWS)

South African Weather Service
(SAWS)
Centre for Scientific and Industrial
Research (CSIR)

South African Weather Service
(SAWS)
Centre for Scientific and Industrial
Research (CSIR)

Climate System Analysis Group
(CSAG)

Centre for Scientific and Industrial
Research (CSIR)

Climate System Analysis Group
(CSAG)

Climate System Analysis Group
(CSAG)

South African Risk and Vulnerability
Atlas (SARVA)

Climate System Analysis Group
(CSAG)

South African Risk and Vulnerability
Atlas (SARVA)

South Africa National Biodiversity
Institute (SANBI)

South African Risk and Vulnerability
Atlas (SARVA)
South Africa National Biodiversity
Institute (SANBI)

South Africa National Biodiversity
Institute (SANBI)

Agricultural Research Council (ARC)
South African Weather
Service(SAWS)
Centre for Scientific and Industrial
Research (CSIR)

Agricultural Research Council (ARC)

Water Research Commission (WRC)
South African Earth Observation
System (SAEOS)

South African Environmental
Observation Network (SAEON)
South African Group for Earth
Observation (SAGEO)

South African Earth Observation
System (SAEOS)
South African Environmental
Observation Network (SAEON)
South African Group for Earth
Observation (SAGEO)
Water Research Commission (WRC)

Water Research Commission (WRC)
National Business Initiative (NBI)

Department of Water and Sanitation
(DWS)
Department of Agriculture, Forestry
and Fisheries (DAFF)
Cooperative Governance and
Traditional Affairs (COGTA)

Water Research Commission (WRC)
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4.2. State of the GFCS pillars in South Africa
The five pillars of the GFCS are presented in Figure 4, which indicates the linkages and the
interfaces between the users and the various pillars. Capacity development, although a
separate pillar, links to the other four pillars, indicating the imperative of the GFCS, which is to
strengthen and broaden climate services in general.

Figure 4 : The five pillars of the GFCS (Source: Adapted from WMO, 2014).

Climate services will be most beneficial when they are tailored to suit a particular purpose, for
example:
 Political leadership for advice on long term policy making (climate change projections);
 Governmental and private agencies work for guidance on medium term decision making
(inter-annual climate variability); and
 Wide diversity of community interests, including agriculture, industry and commerce for
short term decision making (weather and climate forecasts and warnings up to seasonal
time scales).12
The development and implementation of targeted climate services in South Africa will generally
require multi-disciplinary and multi-institutional collaboration to assess the climate related risks
across the spectrum of activities associated with the targeted sector.
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4.2.1. Observations and monitoring
The purpose of the observation and monitoring pillar is to ensure that climate observations and
other data necessary to meet the needs of users are collected, managed and disseminated, and
that they are supported by relevant metadata. High quality historical and real time observations
and data are required, not only across the entire climate system, but also for relevant biological,
environmental, and socio-economic variables so that the impacts of climate variability and
change can be evaluated and addressed.
The Global Climate Observing System (GCOS) has defined the Essential Climate Variables
(ECVs) (see Table 3) that are all technically feasible for systematic observation. The NFCS-SA,
in its quest to provide credible and complete climate service to various users, should use the
ECVs as a basis to enhance climate observation and monitoring.
Table 3: GCOS Essential Climate Variables (ECVs) (Source: WMO, GCOS, 2010).

Domain

GCOS Essential Climate Variables (ECVs)
Surface

Atmospheric
(over land,
sea
and ice)

Air temperature, wind speed and direction, water vapour, pressure, precipitation,
surface radiation budget.
Upper air
Temperature, wind speed and direction, water vapour, cloud properties, earth
radiation budget (including solar irradiance).
Composition
Carbon dioxide, methane and other long lived GHGs, ozone
and aerosols, supported by their precursors.
Surface

Oceanic

Terrestrial

Sea surface temperature, sea surface salinity, sea level, sea state, sea ice,
surface current, ocean colour, carbon dioxide partial pressure, ocean acidity,
phytoplankton.
Sub-surface
Temperature, salinity, current, nutrients, carbon dioxide partial pressure, ocean
acidity, oxygen, tracers.
River discharge, water use, groundwater, lakes, snow cover, glaciers and ice
caps, ice sheets, permafrost, albedo, land cover (including vegetation type),
Fraction of Absorbed Photo-synthetically Active Radiation (FAPAR), Leaf Area
Index (LAI), above-ground biomass, soil carbon, fire disturbance, soil moisture.

Quality control/assurance is at the core of the whole climate services data flow process and
should be part of the observations and monitoring component.
Monitoring products such as extreme value statistics derived from high quality climate
observations are of prime importance to planning decisions, for instance regarding reducing
disaster risk by developing appropriately resilient infrastructure. Existing capabilities for climate
observation and data exchange provide a strong basis for improving climate services globally. In
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this respect, the NFCS-SA will benefit from existing surface based and satellite based observing
systems that already provide a wealth of data, including the GCOS and the Global Earth
Observation System (GEOS).
In South Africa, the SAWS is the national custodian of climate data and has the largest
observation network. The observations made are supported by a climate data management
system which fulfils the current WMO requirements. In addition, institutions like the ARC and
DWS also have extensive climate observation networks. While the availability of comprehensive
climate datasets is sufficient in some regions, there are shortcomings associated with some
aspects of the observational networks. These gaps affect the understanding and prediction of
regional climate and have an impact on monitoring climate change, which must be continuous,
consistent and long-term.
Other associated variables such as biological, environmental or socioeconomic variables are
measured by other institutions, with analyses largely incorporated into the DEA Environmental
Status reports. However, some of these relevant variables are not measured to the degrees
which make it usable to assess the impacts of climate variability, and could therefore be
strengthened or expanded. In general, the overall integration of observations, which will improve
the usefulness of data and should be encouraged, while respecting the property rights of the
data owners.
The observations and monitoring pillar of the NFCS-SA further determines the methodologies
used, measurement sites selected, and how data is managed and reported. In particular, large
data sets require specific handling, processing and quality control before use. Research use of
observation data often directs the location of the monitoring stations, observations and the
duration of monitoring is often tied to a project budget which expires after a few months or
years, once a monitoring campaign has been conducted.
Gathering data sets and making them available on a NFCS-SA Climate Service Information
System (CSIS) platform would be valuable for research and development of climate services
products and applications. The coordination of climate change related research in South Africa
has improved markedly during the last five to ten years. Local municipalities, metros and
provincial governments are trying to develop local climate change response plans but are
poorly-informed about the climate impacts on a local level. Hence, observations and monitoring
systems need to meet the newly emerging needs for climate data.
In January 2010, the 10th Session of the WMO Consultative Meetings on High-level Policy on
Satellite Matters (CM-10) convened two panels to discuss space agency involvement and
coordination of climate observations, and the way forward for space agency collaboration on
climate. As an outcome of these discussions, the WMO Space Programme generated an outline
for the development of a space-based architecture for climate monitoring (CEOS et al, 2013).
The system architecture for climate monitoring from space aims to provide a framework for the
sustained & coordinated monitoring of the earth’s climate from space and to support GFCS endto-end. WMO has a number of remote sensing partnerships, including satellite partnerships,
whose applications could be used as data sources for the NFCS-SA.
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European Organisation for the Exploitation of Meteorological Satellites (EUMETSAT), which is
an intergovernmental organisation founded in 1986 with a purpose of supplying weather and
climate-related satellite data, images and products is but one of the examples of collaboration
between South Africa and international organisation. South Africa has access to satellite data
and products from EUMETSAT which is useful for strengthening the climate observation and
monitoring pillar and other pillars of the NFCS-SA and thereby enabling production of enhanced
climate products and applications. Satellite observations are an essential input to numerical
climate prediction models. In the country, South African National Space Agency’s (SANSA’s)
satellite earth observation data and imagery is fast becoming an integral part of decision making
specifically when addressing a wide range of societal needs (SANSA, 2015). These include
resource and environmental management, disaster management, food security, global change
monitoring, health, safety and security, planning, development and monitoring. In the
increasingly weather-dependent society, satellite data has become indispensable for the NMSs
to forecast the weather at all ranges and to produce timely warnings and other information that
support public and private decision making for social and economic wellbeing (EUMETSAT,
2012).
4.2.2. User interface platform
The User Interface Platform (UIP) is the most novel component of the five pillars and reflects the
fact that the involvement of users in helping to establish the needs, developing appropriate
products, identifying capacity development requirements and influencing the direction of
observational investments and research efforts, is crucial in achieving the NFCS-SA’s goals.
The purpose of the UIP is to integrate the information obtained from the proposed CSIS into the
format required by the users in the eight sectors identified for South Africa. Conversely, users
can also make their voices heard through the UIP and also ensure that climate services are
relevant to their needs in order to ensure continual improvement of the system.
The UIP operates using a wide range of methods designed to promote mutual understanding,
including formally established committees, working groups, internship programmes, one-on-one
discussions, workshops, conferences and inter-agency task teams. Communication, outreach
and training approaches are equally wide stretching. They include; radio broadcasts, social
media and public service announcements while using technologies such as map interfaces,
portals and information servers. In many areas of this work, there are opportunities to build upon
dialogues already well-established or growing in effectiveness, such as the Regional Climate
Outlook Forums (RCOFs), community liaison working groups in the disaster management
community and national health working groups.
The current legislation in South Africa does not give any entity a mandate for communicating
climate related warnings. In its pursuit to centrally coordinate the provision of climate services in
the country, the NFCS-SA should encourage development of legislation for communicating
climate related warnings.
The proposed enhanced interaction between users and providers aims to reconcile the
availability of credible climate information in order for users to make informed decisions. This
mutual understanding can then frame an end-to-end climate service that will involve developing
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more user friendly products. Developing such products may hinge upon further research or new
observations. So, by facilitating this mutual understanding, the UIP will inform the priorities of
each pillar. The UIP is therefore not a standalone entity. Instead, it functions as a liaison through
which other pillars of the NFCS-SA can generate and deliver what is needed for climate
sensitive decision making. To ensure success, the UIP aims to achieve the following:
 Dialogue: Build dialogue between climate service users and those responsible for the
observation, research and information system pillars of the NFCS-SA;
 Outreach: Improve climate literacy in the user community through a range of public
education initiatives and online training programmes;
 Feedback: Identify optimal methods for obtaining feedback from user communities; and
 Monitoring and Evaluation: Develop monitoring and evaluation measures of progress
made to improve climate services according to agreements between users and
providers.
4.2.3. Climate services information system (CSIS)
The CSIS is the principal mechanism through which information about weather and climate
(past, present and future), including indigenous knowledge, is routinely collected, stored and
processed in order to generate products and services that inform “decision-making” processes,
often complex, across a wide range of climate sensitive activities and enterprises. It is the
means by which research outputs and technological developments are transformed into
improved operational climate information.
The CSIS comprises a physical infrastructure of institutions, computer capabilities, tools and
operational practices as well as specific indigenous knowledge networks. It develops, generates
and distributes a wide range of climate information products and services usable at the global,
regional, national and local scales. It needs to be operated within a policy environment that
promotes the unrestricted flow of climate data, while respecting national and international data
policies. In practice, the many existing centres that will form the CSIS infrastructure already
carry out these functions to varying degrees, but there is a need to expand, coordinate and
standardise operations and products.
South Africa already has the infrastructure to provide relevant climate information. While SAWS
is the largest provider of climate data and information by virtue of its mandate, there are a
number of other institutions which also play a role. These are for example the ARC which
provides climate information relevant to agriculture, the NDMC providing disaster related
information and warnings, as well as some universities, e.g. the Climate System Analysis Group
(CSAG) at the University of Cape Town (UCT) and research institutions such as the Council for
Scientific and Industrial Research (CSIR). As in many developed countries there are
opportunities to expand and coordinate these operations. This will ensure that the available
expertise are utilised in an efficient manner as far as possible, while providing a way of
optimising resources.
The CSIS should achieve the following:
 Rapidly establish and operationalise production and dissemination of climate information
at the national level to the broader user community;
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Integrate all the climate services entities that make up the CSIS infrastructure, so that
they are seamlessly linked to each other for the CSIS to function effectively;
Build a data generation, exchange, processing and dissemination engine for the NFCSSA, in particular, a business logic for the UIP; and
Timely generate exchange and disseminate climate information, knowledge and
products (data, analysis, monitoring, forecasting, predictions and projections).

The GFCS requires the NFCS to build a collaborative networking function that constitute the
following:
 Collaboration with global advanced centres;
 Collaboration with regional centres within institutions with consensus based regional
mandates; and
 Collaboration through seamless integration with the national and local National
Meteorological and Hydrological Services (NMHSs) and through national institutional
arrangements.
Assuming that existing legislation and policies allow for ease of access to the spectrum of data,
then the successful implementation of CSIS pillar of the NFCS-SA will require the following to
be in place:
 Interfacing of the various climate service providers across the country, through a
formalised and coordinated structure;
 Climate service providers should make their data, information, products and applications
available for the NFCS-SA on terms and conditions to be negotiated or prescribed by
policies and legislation (e.g. by introducing develop regulations or national policy on
climate and related data within the provisions of the Intergovernmental Relations
Framework Act, 2005 (Act No. 13 of 2005) to provide guidance on how climate and
related data should be governed amongst climate service providers and to users);
 Establishment of a governance structure to coordinate the interfacing and continuous
improvements in the climate services within the requirements of the NFCS;
 Investment in high performance computers and servers to enhance capacity to store,
process, analyse and perform complex climate modelling and forecasting;
 Collaboration with the GCOS through data exchange opportunities and best practices on
systems, scope of services, technology and user applications for climate services;
 Collaboration with regional and global climate producing centres to benefit from climate
data management lessons learnt and best practices, including data exchange for
modelling and forecasting;
 Deploy state-of-the-art data management, communication and data dissemination
technology. This will require immense financial resources and can be implemented over
time;
 Embrace the WMO and World Weather Watch (WWW) for enhancing climate monitoring
through the use of Information and Communications Technology (ICT). Furthermore,
explore
the climate digitalisation opportunities offered by International
Telecommunication Union (ITU), which is the UN specialised agency for information and
communication technologies;
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Explore modern ICT technologies to improve climate services. These could include
cloud services, mobile capability, web based interface, and further exploring the use of
these technologies to find cost effective and efficient climate service offerings; and
Establish data and information management capabilities, in particular climate data
management, including capacity to manage ICT infrastructure for sustainable
operationalisation of the CSIS pillar of the NFCS-SA;

Users in South Africa can benefit from the presence of a national interface amongst the various
climate service providers to ensure effective climate information chain. Providing climate
information services at a regional scale requires sound institutional, technological, and
organisational arrangements. The CSIS is responsible for ensuring integration of climate service
providers, by providing mechanism for interfacing climate databases and datasets, providing for
communication technology and data communication protocols, and provision of high
performance computers and servers.
4.2.4. Research, modelling and prediction
Implementation requires resources and expertise to develop science-based information along
with the technologies and innovative solutions to enable effective adaptation, mitigation and risk
management activities associated with climate variability and change. South Africa’s research,
modelling and prediction is envisioned to bring together communities collating various climate
related data sets and conducting climate research whilst providing corresponding services along
with the users of resulting information products.
The main purpose of South Africa’s research, modelling and prediction pillar is to advance the
development of national science and related skills required for improved South African climate
services that will essentially meet all users’ needs at national and local levels specifically within
the identified priority sectors.
The main aim of this NFCS-SA pillar is to foster research towards continually improving the
scientific quality of climate information, providing an evidence base for determining the impacts
of climate change and variability and for evaluating the cost effectiveness of using climate
information. Also, it further assesses and promotes the needs of climate services development
and implementation within such research agendas.
The objectives of this pillar are to undertake the following:
 Review and outline current climate science research (including their readiness level) that
has been undertaken for South Africa in terms of weather forecasting, climate
predictions and climate projections, including the associated uncertainties (i.e. weather
and climate products and services);
 Outline and develop South Africa’s stakeholder matrix of the current
developers/producers and users of weather and climate products and services in South
Africa;
 Outline the current scope of practical applications and products which are utilised to
satisfy the needs of climate information users in South Africa including the current
successes and the gaps within the priority sectors.
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The research, modelling and prediction pillar will assist in defining plans (in relation to other
pillars) to enhance communication, interaction, and cooperation among the corresponding
research communities, climate information providers and users with the help of the user
information platform specifically. Furthermore, it will ensure that there is sufficient resources
and skills within South Africa that can be utilised to continually improve South Africa’s (whilst
promoting regional and global partnerships) understanding of the earth’s climate aspects to
enhance the country’s ability to provide useful and relevant climate information services and
products.
The function and the main activities for the pillar include facilitating, in close coordination with
service providers and users, improvements in relevant scientific knowledge so that it can be
transformed into valuable, timeous, relevant and “user friendly” science based climate
information based on credible weather and climate data.
The three key centres for climate modelling in South Africa are:
 SAWS, where advanced Numerical Weather Prediction (NWP) models are operationally
used for short-term weather forecasts. In addition, SAWS is also running coupled
atmosphere-ocean models to generate seasonal outlooks for ocean prognoses, e.g. for
predicting the El Niño Southern Oscillation (ENSO). A range of online air quality models
is used for research purposes. Regional Climate Models (RCMs) are also used for
dynamical downscaling and sensitivity experiments at time scales that extend to climate
change.
 UCT, where global and regional atmospheric, ocean and coupled modelling is
undertaken by the Climate System Analysis Group (CSAG) and the Department of
Oceanography, with a focus on ocean atmosphere process studies, seasonal
forecasting and climate change projections. CSAG has a long history of statistical
downscaling using neural net approaches, but has also produced a limited set of
scenarios with RCMs, most notably MM5 and Weather Research and Forecasting
(WRF) models.
 CSIR, which focuses on global and regional modelling for seasonal forecasts and
decadal to centennial projections, as well as coupling to land surface dynamics. The
CSIR has focused on the use of variable resolution Conformal Cubic Atmospheric Model
(CCAM) model, which runs globally but at much higher resolution (down to km scale in
some experimental simulations) over the southern African region.
There are various institutions (government research entities, academic institutions and nongovernment institutions) in the country that are involved in climate related research, modelling
and data analysis. However, the research work is not yet optimally coordinated. As such, it is
important that through the NCC, climate related research and modelling is coordinated to extract
the maximum benefit for the climate services users in the country. This will require that the NCC
brings together various stakeholders and develops relevant and integrated research and
modelling strategies and programmes, and eliminates duplication of research work in the
country.
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South Africa does not have enough “climate literate” scientists and thus has limited climate data
analytical capabilities. The country needs to build through the NFCS-SA, capacity to process
climate data and analyse climate information within the various climate service providers, and in
particular within the NCC, with the aim of fully operationalising the various pillars of the NFCSSA. The NCC should, with the assistance of the WMO’s network of capacity development
partners and providers, facilitate production of competent climatologists and capacitate
scientists locally to enhance the climate services analytical capabilities. This should be done
through formal education system within the country at the tertiary institutions, through
introduction of formal and structured climatology qualifications that addresses the WMO and
other relevant skills and competency frameworks.
4.2.5. Capacity development
The capacity development pillar will strive to enhance existing capabilities that are needed to
enable manage climate risk effectively. Areas included in the capacity development pillar are
governance, management, human resources development, education and training, leadership,
partnership creation, science communication, service delivery, resource mobilization and
infrastructure.14 It is the overarching pillar since the functions undertaken in all the other four
pillars (UIP, CSIS, observation and monitoring, research, modelling and prediction) depend on
the available capacity. In the context of climate services, capacity development refers to the
investment in people, infrastructure, practices and institutions in order to manage and assess
climate related risk by providing decision relevant climate information and products. This pillar
focuses on the following capacity develop areas:
 Institutional capacity: This refers to defined organisational functions, processes and
policies that allows for the generation, dissemination and use of climate information;
 Infrastructure capacity: This refers to tools and resources required for the
implementation of the NFCS-SA; and
 Human capacity: These are skills and knowledge requirements for both data providers
and users.
 The Capacity development strategy15 has been developed as part of NFCS-SA
development process and has the following three strategic goals that are in line with the
GFCS: Enhance capacity for climate information providers in order to attain an advanced
level of climate information provision;
• Develop and enhance capacity for information users and decision makers; and
• Encourage regional and international collaboration for Capacity development.

4.3. Landscape of climate services users
The public, and in particular, every resident in the country needs to have access to climate
services, produced and disseminated in a manner that will enable better preparation for climate
related disasters and manage the risk.
4.3.1. Preliminary assessment of users of climate services
From the agency climate services assessment questionnaire that was administered among the
climate service providers, it was established that users of climate services are diverse and need
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different types and formats of climate services for various reasons. The landscape of selected
climate services users is presented on Table 3.
Table 4: Climate services users and how they use climate services.
Climate
User description
What do they use climate services for?
services user
groups
General public
The general public refers to the
The general public can use climate services
individual residents of the
to better prepare for extreme weather and
country.
climate events. The public can prepare for
extreme rain, temperature, wind conditions,
heat waves, etc if information is disseminated
on time and in the required format.
Academic
Universities, colleges, FETs
These institutions can serve as both users
institutions
and providers of climate services. These
institutions need climate services to conduct
research, which can be climate related or not,
in some cases, climate data can be combined
with non-climate data to produce required
outputs.
Research
These include a number of
These institution, are mainly government
institutions
research institutions in various
owned research institutions, who require
sectors such as:
climate services in the form of data and
 Water research councils information, and use this to conduct research,
which can be climate related or not. In some
 Agriculture research
cases, climate data can be combined with
institutions
non-climate data to produce required outputs.
 Science
 Space research
 Environmental research
Government
institutions

These include government
institutions such as the
following;
 National department
 Provincial departments
 Municipalities
 Parastatals
 Disaster management
centres (National, provincial
and local)
 Government entities
 Government banks,
Funding entities, etc.

Government institutions need climate
information and products to adapt and
mitigate climate change impact. As such, the
use includes the following;
 Development of climate change
adaptation plans
 Policy making (including how climate
change will impact on current
government policies)
 Inform government plans, programmes
and projects
 Resource optimisation
 Water and energy resource planning
 Resilient infrastructure development
 Disaster management and readiness
etc.
 Early warning services to the public.

Private sector

These includes private sector

In order to be climate resilience, the private
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companies such as the
following;
 Manufacturing companies
 Mining companies
 Petrochemical and chemicals
companies
 Small and medium
enterprises
 Insurance companies
 Financial institutions (banks,
asset management, etc.)
 Agriculture firms or farming
groups
 Tourism
 Logistics and transportation
firms
 Telecommunication firms

sector, must protect their investment by
ensuring that the risk of climate change is
understood, and its impact on the business
can be managed.

Media

Media will include the following
organisation;
 Television broadcasting
institutions
 Radio broadcasting
institutions
 Newspaper print companies
 Magazine print companies

Media, require climate services from three
providers, to be able to broadcast or publish
climate information and products to the
broader user communities within their area of
reach.

NGOs

Various NGOs that have a
responsibility to ensure that their
beneficiaries are better prepared
for climate risks and disaster.

NGOs can use the information to assist their
beneficiaries in preparing for climate risks
and disaster. They can also provide Capacity
development, and interpretation of climate
information and products.

5. Strategy formulation
The strategy formulation is guided by climate change and developmental policies which embody
and specify the overall expectation in confronting the climate change challenges. It provides a
structured approach to building a NFCS-SA that seeks to enhance the adaptive and resilience
capacities of South Africa to climate change with a view of minimising vulnerability. The NFCSSA, in addition to adopting the GFCS objectives, provide opportunities for pursuing sustainable
development and poverty reduction through building sustainable climate services knowledge
systems that will ultimately stimulate society climate wisdom.
The strategy takes into account the GFCS, current legislative framework, landscape of climate
service providers and the landscape of the users of climate services. Accordingly, the strategy
seeks to leverage on the current strengths and the opportunities presented by the current user
and climate services provider landscapes while seeking to address the current weaknesses and
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threats in climate services value chain. Ultimately the efficacy of this strategy will be informed by
the extent to which climate services address the needs of user community while contributing to
the global resilience and adaptation.

5.1. SWOT Analysis
During the strategy development process, Strengths, Weaknesses, Opportunities and Threats
(SWOT) analysis was performed to assess which of the opportunities and threats are to be
addressed as priorities, using the unique resources and core competencies available in different
institutions who offer climate related services in order to achieve the key objectives of the
NFCS. The SWOT Analysis is presented in Table 5.
Table 5: Country-wide SWOT analysis
Strengths












Experience in data warehousing and
management
Availability of expertise in data analysis
and research in climate service related
applications
A long historical climate data record
Expertise in data rescue
Well defined hosts of environmental
data and information
Fair user interface
Cutting edge network technology
Well maintained
infrastructure/observation network
Utilisation of Indigenous Climate
Knowledge some of the users
Comprehensive database of NGO
sector
All citizens (climate service users)
reside within the municipal boundaries

Opportunities












Weaknesses







No legislation provisions on
communication of climate related
warnings;
Unknown level of research expertise in
climate applications
Human capacity to deliver on the
specialised climate services products,
application;
‘Appetite’ for true collaboration
Silo approach by institutions/
stakeholders
Institutional commercial interests

Support to the NCCRP adaptation efforts
Improvement in the quality, coverage and
accessibility of climate and related
environmental data
Cooperation with international and national
organisations
Higher level of involvement of users in all
aspects of climate service production, delivery
and use
Knowledge sharing
Data integration
Implementation of internationally recognised
quality control and data rescue in the region
Adaptation of existing practices to improve
service delivery to users
Expansion of meteorological observation
networks
Building critical mass in research
Developing the capacity of users and
professionals
Threats






Availability of financial resources to implement
projects and programmes
Data availability
Products and services from external service
providers (foreign competition)
Low literacy rate among the users of climate
services
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Proximity of climate service providers to
the users of climate services
Limited research on Indigenous climate
knowledge systems
Low levels of activism and awareness
on climate change among the
population
General naivety about climate services
information needs and context by
decision makers.

5.2. Vision, mission and goals of the NFCS - SA
The NFCS-SA depends on seamless collaboration between climate service providers in the
country through co-production and co-exploration and intensive and continuous user interaction.
The NFCS-SA is user driven and therefore adopts its vision and mission as follows:
 The Vision: NFCS-SA strives to enable society to better manage the risks and
opportunities arising from climate variability and change, especially for those who are
most vulnerable to climate related hazards.
 The Mission: The NFCS-SA will mainstream and enhance climate observations and
monitoring information, forecasting and prediction and transform these into sector specific products and applications that can be disseminated widely, and further develop
users’ capacity to manage risks of climate variability and change at all levels. This will be
done through developing and incorporating science based climate information into
planning, policy and practice. To be effective, the NFCS-SA will be user driven, and will
address the entire value chain for the production, processing and application of climate
services through local, regional and global collaborative efforts. The NFCS-SA will serve
as one of enabling tools for South Africa, in the transition towards building a climate
resilient country.
In line with the GFCS, the NFCS-SA has five overarching goals, namely:
 Reducing the vulnerability of society to climate related hazards through better provision
of climate information;
 Advancing the key national development goals through better provision of climate
information;
 Mainstreaming the use of climate information in decision-making;
 Strengthening the engagement of providers and users of climate services; and
 Maximising the utility of existing climate service infrastructure.

5.3. Ethics for climate services
The NFCS-SA requires that a process for developing the principles of ethical practice be
developed and agreed upon to guide climate service providers when producing climate
services. The values of integrity, transparency humility, and collaboration are some of the
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principles that are highly valued as integral to provision of climate services.29 It is recommended
that the NFCS-SA, in consultation with the climate service providers in the South Africa, should
develop a code of conduct on ethics for climate services provision. This will assist service
providers in their interaction with communities and broader climate users.

5.4. Proposed NFCS model for South Africa
5.4.1. Contextualising the model
The NFCS-SA is premised on the GFCS as illustrated in Figure 5. Across the climate services
value chain, there is demand and supply layers of climate services. The demand layer
comprises of individuals, government, and private sector entities in various sectors. Their needs
for climate change adaptation and mitigation are diverse, and as such, demand a wide range of
customised climate services, products and applications.
The supply side is highly disjointed and characterised by low value-add on climate data. The
successful operationalisation of the NFCS-SA requires climate services supply to meet climate
services demand. Such services involve high quality data from national and international
databases of climate data such as temperature, rainfall, wind, soil moisture and ocean
conditions, as well as maps, risk and vulnerability analyses, assessments, as well as short and
medium-term forecasts and long-term predictions and projections.
It should be noted that throughout the document the terms demand and supply to delineate
those who are rendering climate services in one form or another and those who are users of
climate services. The usage of the terms demand and supply to analyse the status of climate
services in South Africa, have its own limitation and may create an impression that suppliers
can generate climate services with limited involvement of climate users. The NFCS-SA must
create an operational model that will recognise the importance of the new trends in generation
of climate service information that not only recognise the importance of consultation and
engagement of climate users, but also recognise the important role that users in co-production
of information on climate services. The concepts of co-production and co-exploration are
increasingly recognized as integral to appropriate use and uptake of climate information into
decision-making. The success of NFCS-SA will largely be influenced by the quality of
engagement of all the role players.
The NFCS-SA is being developed to meet the requirements for climate variability and change
adaptation. The GFCS requires that each country’s framework be built on five functional pillars.
Figure 7 depicts the NFCS-SA model within the premise of the GFCS, constituted of the five
function pillars, grouped as front end and back end pillars as follows:
Front-end:
a) UIP — provides ways for climate service users and providers to interact and improve the
effectiveness of the NFCS-SA and its climate services.

29

Adams, P., Hewitson, B., Vaughan, C., Wilby, R., Zebiak, S., and Eitland, E. (2015). Toward an Ethical Framework for Climate
Services. Climate Services Partnership White Paper. Doi:10.13140/RG 2.1.1029.0645.
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b) CSIS — produces and distributes climate data and information according to the needs of
users and to acceptable standards.
Back-end:
a) Observations and monitoring – develop agreements and standards for generating
necessary climate data.
b) Research, modelling and prediction — harness science capabilities and results to meet
the needs of climate services.
c) Capacity Development — supports the systematic development of the institutions,
infrastructure and human resources needed for effective climate service.
Further to the above grouping of pillars, the NFCS-SA is engineered to bridge climate services
demand and supply gaps, and to provide user relevant climate services through structured and
continuous consultations with users and climate services providers. This calls for a more
decisive action that allows planning and implementation of collaborative and integrated
measures for climate services provision. This should be done through a centrally coordinated
body or structure with good governance, to enhance the country’s capability to provide
integrated climate services to the various users, in a manner that empowers them to be climate
resilient.
The NFCS-SA model articulates the need to build a funding (providing capital and operating
costs) and operational model, to fund and guide the operationalization of the NFCS-SA
respectively. It is expected that over time, the NFCS-SA will build knowledge management
capacities and stimulate climate services innovation.

Figure 5: Proposed NFCS-SA model for South Africa.

5.4.2. Institutionalisation of the NFCS-SA
In order to successfully operationalise the NFCS, South Africa needs to establish a NCC that
will serve as a practical mechanism to coordinate and match climate service providers (supply
side) and the users (demand side). This NCC will provide resources to enable user’s interaction
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and match the climate service requirements, with the supply side of climate services. The NCC
will further enable the actualisation of improved and customised climate products and services
by coordinating capacities within various climate service providers in order to produce climate
services required by various sector users. The NCC can be conceived as an institution that
comprises of “climate literate” scientists with the following competencies; climatology, modelling,
forecasting and prediction, coupled with information management and climate data
management, together with supporting resources such as resource mobilisation experts and
project managers so as to strengthen the operationalisation of the NCC.
The NCC must be institutionalised through the development of a credible governance structure
(in the form of the NCC board) organisational structure, institutional arrangements, proficient
human resources, and adequate financial resources that will support full execution of its
functions. This is important, more so because of the limited funding resources in government,
and the shortage of skilled climate scientists currently in the country and in the rest of the
continent. The NCC can be hosted by a ministry such as the DEA, which will serve as the
institution that provides the coordination of climate services nationally into a central platform and
brings about collaborative climate-related research, monitoring, modelling and prediction
capability at a national level. The NCC will require supporting infrastructure such as servers,
high performance computers, climate databases, data networks, modelling software and
software development capabilities. Figure 6 depicts a simplified structure of the NCC, as a
national coordinating structure for climate services. In cases where the NCC is established
within an existing institution, it will benefit from existing support structures within that institution.

Figure 6: Proposed structure of the NCC

Ideally, the NCC should be a fully functional national climate services centre which interfaces
with various climate service providers in the country, building a central repository of climate
information, without interfering in the day-to-day activities of the supplying providers. The NCC
should serve as a conduit through which government identifies the capacity gaps within the
various service providers and builds a coordinated process for improving providers’ capacities.
The NCC should provide a platform to interface climate service providers through collation and
routine collection of defined climate datasets or information from climate service providers
through structured communication technology and protocols into a central database.
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International collaboration and data exchange capabilities are essential to enable improved
modelling and forecasting, to be provided to users, through the UIP, and useful climate services
and products. As such, the NCC should host an online and web-based Interactive Online
Climate Service (IOCS) as a national tool for providing a component of the UIP.

5.4.2.1. Modalities for institutionalising the NCC
Implementation of the NFCS-SA requires institutionalisation of a functional structure that will be
responsible and be accountable to the successful operationalisation of the various pillars in line
with GFCS requirements. Institutionalisation of the NCC can be achieved through a number of
modalities. The options available for the establishment of the NCC will require political decisions
to be made to inform the preferred modality best suited for South Africa. Prior to NCC
institutionalisation decisions being made, there are a number of fundamental issues that need to
be carefully considered to inform the final decision, ensuring that the envisaged the NCC
delivers on the objectives of the NFCS-SA. These issues include amongst others the following:
 GFCS requirements on the implementation of the, of ensuring access to climate data
and knowledge products tailored to user requirements, ensuring effective routine use of
information and develop sustainable climate resilience and adaptive capacities;
 NDP proposition on embrace climate adaptation by identifying and putting into effect
appropriate policies and measures that are well coordinated and credibly motivated, and
an independent Climate Change Centre, in partnership with academic institutions and
other appropriate institutions, is established by government to support the actions of
government, business and civil society;
 South African Weather Service Act, 2001(Act No.8 of 2001), as amended, provisions on
climate data and information, mandating SAWS to be a long-term custodian of a reliable
climatological records, to comply with international obligations in accordance with WMO
standards and to be the custody of the National Climatological Databank;
 The institutionalisation modalities adopted by various countries that have embarked on
the implementation of the GFCS;
 Outcome of climate service landscape and existing gaps, requiring an approach that is
suitable for the country and that will ensure coordinated provision of climate services
with the objective of providing climate services in line with WMO standards and help
bridge existing climate services gaps.
Table 5 shows the different institutionalisation modalities and the advantages and
disadvantages. It is recommended that further consultation with decision powers to decide on
the feasible model for the best circumstances for South Africa.
Table 6: Proposed modalities for institutionalising the NCC.
Modality
Advantages

Disadvantages
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Programme

 NCC can derive benefit from existing
infrastructure and capacities of the host
ministry;
 Quicker to implement, there is no entity
legislation required;
 Need to establish new relationships with CS
providers.

Legislated
Entity

 High degree of independence because the
entity can have its own independent
strategy, governance structures and
organisational structures;
 Need to be legislated in terms of National
Treasury schedules.
 Can derive benefits from existing
infrastructure and capacity;
 This option is quickest to implement.

Division or unit
in an existing
ministry or
entity

 Limited growth because
the entity may be limited
by the size of the host
ministry;
 NCC has limited
independence, and
operates within strategic
frameworks of the host
ministry.
 Might take time to
implement due to
legislation process.
 Require legislative
amendment.
 Need to operate within
the legislative and policy
mandate of the host
entity.

In addition to the above NCC institutionalisation modalities, the other approach will be to
consider a two phased option. This approach requires initial adoption of an option that is quicker
to implement, such as a programme or division within an existing ministry, with a view to transit
over time to an independent entity (i.e. legislated entity) for the operationalisation of the NCC.
Further investigate work require to be undertaken during the NCC Business Case development,
to enable informed decision making and approvals with regard to the institutionalisation modality
and the preferred hosting ministry for the NCC.
5.4.3. Functions of the NCC
The main function of the NCC will be to host and manage centralised access metadata, climate
data, and climate related data. It will also host a IOCS, which will be characterised by a webbased and mobile enabled user interface to enhance users’ access to climate services. The
NCC information management systems will consist of climate data, information and products
developed by the NCC and will provide centralized access to services and products offered by
various climate service providers. The functions of the NCC will be as follows:
 Coordinate central collation of climate data, information, products and applications;
 Establish a national central database for climate service through appropriate technology
and tools;
 Coordinate climate-related research in the country and beyond;
 Mobilisation of resources for operationalisation of the NFCS-SA;
 Coordinate capacitation of climate service users to build knowledge and understanding
regarding climate adaptation and climate disaster preparedness;
 Build local, regional and international collaboration to enhance the country’s climate
services provision capacity;
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Climate modelling, including forecasting and predictions;
Climate services consulting to the various users;
Running communication and awareness projects and campaigns;
Initiate, coordinate and support climate related projects and programme to enhance the
country’s adaptation capacity;
To continuously engage formally and structurally with providers and users of climate
services in order to address needs; and
Overall implementation of the NFCS-SA and improvement in climate services.

5.4.4. Proposed NCC operating structure
The following operating units are recommended for the successful operation of the NCC;
 Administration Unit: Responsible for financial management, human resources
management and development, legal, IT and other corporate affairs of the NCC.
 Resource Mobilisation Unit: Responsible for mobilisation of resources required
for operationalising the NFCS-SA, through implementation of the Resource
Mobilisation Strategy.
 Project Management Unit: Manages projects and programmes of the NCC itself
and that derived from the sector action plans, including generation of technical
reports required by the NCC.
 NFCS-SA Operations Unit: Responsible for ensuring that all NFCS-SA pillars
are effectively implemented in the country, through collaborative efforts climate
service providers and users. The unit will ensure that the NCC continues to
sustain its science obligations for delivering relevant climate service to the users.
 Climate Information Management Unit: Assume the responsibility managing of
climate data and information from various sources. The unit should work together
with IT to ensure that sound climate management systems are properly
developed through the use Information Management Plan and other necessary
information management tools. The unit will play a pivotal role in coordinating
integration of climate service providers, and that of the user through the UIP.
 Communications Unit: Provides the function of communication for NCC work
and affair locally and internationally, and that of public relations. The unit will
facilitate engagements between users, climate service providers and the NCC.

Figure 7 :Proposed NCC operating structure.

5.4.5. Development of the Climate Services IOCS
The climate information and services are provided by various climate service providers in the
country, as such, the coordination of climate services nationally will be better managed through
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an online or web based IOCS with modern and effective information integration and
dissemination capabilities. The IOCS is a specially designed website that presents information
and data stored and archived in the national climate services database, coming from various
climate service providers. The IOCS can allow various users to access sectoral climate services
by using search engines built within the IOCS, or to be directed to service providers who can
provide customised climate services or products.
5.4.6. Scientific Advisory Committee
The NCC will be a science-based organisation, that will be required to possess sound science
knowledge and expertise to effectively operationalise the pillars of the NFCS-SA. It is therefore
recommended that an independent Scientific Advisory Committee be established to advise the
NCC in delivering its objectives. It is important for the committee to comprise of, amongst other
climate services related specialists, “climate literate” scientists. The functions of the committee
can include the following;
 Assess and review scientific robustness of the work done by the NCC;
 Provide scientific advisory to the NCC;
 Provide peer review function of technical reports, proposals and publications produced
by the NCC;
 Guide the NCC to effectively mainstream climate science into decision-making across all
sectors;
 Provide guidance on climate-related research that delivers improved information,
assessments, and decision tools; and
 Guide the NCC to provide responsiveness to user needs through science, including the
ability to make scientific information understandable and useful.

5.5. Integration of climate service providers
An integration model with enabling mechanisms is required to achieve the requirements of the
of building an NCC that provides central coordination of climate services at the national level.
The model should enable the establishment of integrated capacities to collate, collect, store,
archive, and processes information about climate (past, present and future), from various
service providers in the country.
5.5.1. Mechanism for integrating climate service providers
The integration model defines the procedures on how various service providers will be
integrated to provide climate services into the NCC, to enhance the operationalisation of in the
country. A scan of the current climate services landscape in the country is a good starting point
to building an integration model. The climate services landscape report developed during the
NFCS-SA development provides a list of climate services providers, the function they perform
within the five pillars of the NFCS and across the climate service value chain, and their
respective target sectors.
The success of the integration model will be measured by the extent to which the physical
infrastructure of institutions and their information management systems and applications are
integrated or interfaced with the NCC. The success will further be measured according to how
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the systems capabilities, together with professional and competent human resources, enable
integrated development, generation and distribution of a wide range of climate information
products, applications and services to inform complex decision making processes across
various climate sensitive activities and enterprises. Figure 9 shows the proposed model with
mechanisms for climate service providers’ integration.

Figure 8: Mechanism for integrating climate service providers into the NCC.

The mechanism for integrating climate service providers (Figure 11) into the NCC is explained
as follows;
 Mapping of climate service providers: Map the various climate service providers in
the country, understand their mandate and functions currently performed. This process
should include definition type of entities, target sectors, and their geographical location.


Institutional arrangement: Establishment of a climate services providers’ committee,
comprising of representatives from various climate service providers and various
institutions contributing to climate services. This committee will oversee the integration
process, and will provide for a governing body that serves to oversee the interfacing and
integration, and improvement of climate services provision through the NCC. This step
should define arrangements between the NCC and services providers, including data
and information that can be shared.



Define the type of climate services offered: Define climate services (i.e. observations,
monitoring, data management, modelling and forecasting, research, climate products,
applications, etc.) offered by various climate service providers within the climate service
value chain. This step is likely to reveal duplication of services offered by the climate
service providers. Typical examples include service providers who observe common
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climate variables at almost the same locations, or perform similar prediction and
forecasting services.


Generate list of variables observed and monitored by service providers: This step
documents the climate variables observed by various climate service providers,
including observation frequencies. This step may likely discover the duplication of
variables observed by service providers, monitoring gaps and providing an opportunity
for inclusion of variables that are not currently observed.



Grouping and categorisation of climate service providers: In this step, the climate
service providers will be categorised and grouped according to the services they
provide. The grouping should be done within the five pillars of the NFCS-SA.



Define current (As-Is) and To-Be systems infrastructure: This step documents the
current infrastructure owned and/or operated by climate service providers, which include
all servers, computers, data networks, and communication systems owned and operated
by the service providers in delivering climate services. Other information that may be
collected includes information systems maintenance plans, master plans and planned
infrastructure investments by service providers (if any). On this step, it is important to
outline To-Be system, and define systems integration pre-requisites such as systems
compatibility, interoperability, operating systems, communication systems, networks,
security policies and access controls.



Communication infrastructure and protocols: This step defines current and planned
communication infrastructure (internet, voice, GPRS, 3G, radio, satellites, etc.) and
protocols that currently exists within the service providers. Current challenges within the
communication infrastructure and protocol need to be well understood.



Integrated system set-up and configuration: In this step, the central database is
developed, as the National Climate Database, and is installed on the central high
performance server(s). The communication protocols are configured with the NCC
server and database in order to receive the various datasets generated by various
climate service provider databases. Simultaneously, the climate service provider
databases and servers need to be configured to transmit the datasets to the central
server. The central server should be configured, through controlled security and access
policies, to enable data exchange locally, regionally and globally. This process however,
will be done as per the phased out implementation plan (Section 5.5.6).



Generation of climate datasets: The datasets that the climate service providers need
to generate for the NCC are developed. The procedure for generation and exchange of
climate datasets need to be agreed upon, outlining the type of climate data, format, and
frequency of transmitting the datasets to the central database. This process should take
into consideration limitations due to Intellectual Property and related data sharing polices
of various climate service providers.



Test-run: It is important to test-run the interfacing of various providers with the NCC, to
discern any inefficiencies, blockages, barriers and challenges that need to be rectified
before officially launching the integration of climate service from various providers with
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the NCC. Initial test-run, with an institution like SAWS is highly recommended given the
existing capabilities within the institution, followed by gradual integration of other climate
service providers.


Systems move-live: In this step, the integrated system is commissioned through
participation of all climate service providers. It is recommended that this process follows
the phased out implementation plan (Section 5.5.6).



Monitoring and evaluation: The NCC’s performance in enabling climate services
exchange between the climate service providers and with the NCC must be measured,
to enable continuous improvement in the performance of the integrated system. NCC
requires to develop system key performance indicators and targets that will be formally
reported to the NCC governance structures on a regular basis.

5.5.2. Expected outcome of integration
Successful integration of climate service providers, both locally and internationally, should result
in instant availability of beneficial climate information and products to various users, for use in
managing climate change and variability risks (Figure 9). Integration alone will not create instant
availability of climate services. There is a need to enhance amongst others, analytic,
processing, modelling, interpretation and dissemination capability within climate services.
Hence, the CSIS and UIP are essential in building a complete user solution. Integration of
climate service providers, with proper infrastructure, measuring the essential climate variables
and generating quality data, is the dawn of successful climate services provisions in the country.

Figure 9: Ultimate model for integrated
and interfaced climate service providers.

5.5.3. Critical success factors
The success of climate service providers’ integration into the NCC, will not only rely on
integration of data and information management systems. It will strongly depend on how well
the following are achieved during the operationalisation of the NFCS-SA:
 Climate services provider should make their data, information, products and application
available for the NFCS-SA;
 Decision making of the lead ministry for the operationalisation of the NCC;
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Climate services analytical capabilities of climate service providers in the country;
Consultation with the various users of climate services at all levels;
Consultation with the climate service providers;
Continuous and structured engagement and dialogue between climate service providers
and users to ensure co-production, co-exploration and continuous improvement in
climate services.

5.5.4. Benefits for climate service providers
The main concern during integration for climate service providers is that participation has cost
implications for the climate services provider, either direct costs of human resources, and
implicit costs of loss of visibility and branding on which their activities may depend.
Furthermore, climate services providers consider their product to be better adapted to the target
community. As such, motivation is required for a climate service provider to engage. The
following should be considered as incentives for climate service providers;
 Access to a central repository of climate and climate related data and information
contributed by local, regional and global climate service providers;
 Access to central repository of research work, and coordinated research projects and
programmes;
 Opportunities for funding of climate services needs of various climate service providers
across the five pillars of the NFCS-SA;
 Sharing of best practices and lessons learnt in climate services;
 Provides an opportunity to interact with a widest range of climate services users, and
opportunities to identifying sector or user specific products that climate service providers
can offer;
 Promotion of climate service providers work on climate services locally, regionally and
globally through the NCC.
NCC should not strive to compete with climate service providers in the country in provision of
climate products and applications, but should seek to coordinate, and provide integrated climate
service provisions. In case where the NCC develops climate service products and applications,
it should be in areas where there are existing gaps. Furthermore, the NCC, should to the extent
where possible, promote specialised services, products and applications offered by the
contributing climate service providers.
5.5.5. Governance structure required for integration
The climate service providers committee is essentially a sub-structure of the governing
structures, and should comprise of representatives from various climate service providers
contributing to climate services work. The committee should be led by the NCC and should
provide guidance on the establishment, implementation, monitoring and evaluation of the
interfacing and integration, and improvement of climate services provision. The governance
structure for managing integration and operations of climate service providers is presented on
Figure 10. The roles of the committee include the following:
 Enhance quality of data from observations network;
 Find measures to improve accuracies in modelling (reduce the bias, uncertainty and
error in climate models and observations);
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Provide a platform for establishing high resolution observations and monitoring;
Foster integration of terrestrial, ocean and atmospheric monitoring and modelling;
Coordinate or facilitate interfacing of NCC with global, regional and other climate centres
or entities;
Define requirements for climate observations needed for research, modelling, and
assessment related to climate adaptation;
Soliciting new climate service providers into the NCC;
Identification of capacity gaps and strategies for bridging capacity gap;
Resource planning, allocation and mobilisation to supplement current resource pools of
providers with the aim of improving climate services for various providers;
Hold regular meetings to discuss and report on the performance of various climate
service providers and the effectiveness of the interfaced model; and
Enhance the NCC capability to deliver constantly on users’ requirements, now and in the
future.

Figure 10: Governance structure for managing integration of climate service providers.
It is recommended that the members of the climate service providers committee must be
appropriately appointed, based on their qualifications and experience in meteorology and
climatology. The members of the committee should be “climate literate” scientists and other
relevant specialists who are able to provide meaningful input and value-add to the successful
integration of climate service providers, in a manner that enhances production of climate
services to meet users’ requirements.
5.5.6. Phased out approach to integration of Climate Service Providers
It is recommended that a stepwise approach be considered in implementing the climate service
providers’ integration model. This phased approach will enable a more accurate assessment of
the definite capacity requirements for meeting climate service needs. The NFCS-SA will
therefore be implemented using a five phase approach, to ensure that lessons learnt in early
phases can be applied in subsequent phases. This approach will minimise the risks associated
with the implementation of such a massive project. The phased out implementation depicted in
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Figure 11 requires that decisions on the host ministry are made and that the required approvals
of the NCC business case have been attained. The process will not start if initial resources for
kick-starting the NCC are not secured. It is recommended that the relevant host ministry provide
initial financial resources to fund the establishment and initial functioning of the NCC. The
Resource Mobilisation Strategy has been developed to provide funding model for the
operationalisation of the NFCS-SA through the NCC.

Figure 11: NFCS-SA phased implementation plan.

5.5.6.1.
Phase1: Establishment of the NCC
In this phase NFCS-SA, provides for the establishment of the NCC which comprises of a IOCS.
The operationalisation of the NCC and the IOCS requires a stepwise approach since this is a
relatively new concept in the country and there will be lessons learnt in the process. In the
context of integration and linking the central climate services database to other climate service
provider databases, what is important is the procurement of high end computers, servers and
software applications by the NCC. Equally important for this objective is the recruitment of
relevant personnel with skills and competencies such as climate scientists, project managers,
information management professionals, fund raising experts, etc. The NCC, through its host
ministry, should drive the process of interfacing the climate service providers into the NCC.
Issues to consider during the interfacing period include:
 Development and signing of MOAs/MOUs with climate service providers;
 Building a governance structure to oversee the establishment and overseeing the
integration process;
 Consider restrictions and opportunities within data sharing policies and Intellectual
Properties of service providers;
 Determine the format of data and the frequency of data and information supply into the
central database;
 Assist in the management and enhancement of telecommunication infrastructure and
communication protocols between the NCC and the contributing institutions; and
 NCC capacity to manage the collation process etc.
5.5.6.2. Phase 2: Pilot with SAWS Climate Services
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SAWS is legally mandated by the South African government to generate climate and weather
information. Currently, SAWS has adequate capacity to generate the widest range of weather
and climate data, and information in the country. It is therefore preferable to start by linking the
central climate services database of the NCC with SAWS, by agreeing with SAWS on the type
of datasets that can be shared with the NCC without interfering with the data policy and
Intellectual Property. SAWS is an ideal organisation to pilot the climate services interface model
because it provides a wide range of climate services across the entire climate services value
chain.
The SAWS interface pilot phase will provide lessons on what works and what does not work,
opportunities and challenges, and remedial actions associated with the interfacing process. The
lessons learnt will be captured, documented, communicated and incorporated into the
subsequent phases of the interfacing process. Organisations during the next phase of
interfacing can only be incorporated after all agreed (or minimally required) datasets from
SAWS are fully interfaced and functional. However, signing of data sharing agreements with
other climate service providers can start already during this phase.
5.5.6.3. Phase 3: Interface with research institutions (e.g. ARC, CSIR and WRC)
Based on lessons learnt from the SAWS integration pilot phase, other research institutions can
then be linked into the central database. This should focus primarily on institutions which
generate climate data, information and products. These organisations include ARC, CSIR and
Water Research Commission (WRC).
This phase should only commence after SAWS interface pilot is complete and the system is
functional. The sequence of organisations will depend on the organisation that reaches an
agreement with the NCC first. As with the previous phase, the lessons learnt in this phase will
be captured, documented and communicated as this information will used during the
subsequent phases of implementation.
5.5.6.4. Phase 4: Interlink with other institutions (including universities)
Based on the lessons learnt in the previous phases, other climate service providers (other
research institutions, tertiary institutions, other government entities, government departments,
private institutions, academia, etc.) can now be linked to the central database at a later stage.
The order in which these institutions are linked to the central database will depend on how fast
the agreements are signed between the NCC and the various service providers. As with the
previous phase, the lessons learnt in this phase need to be captured, documented and
communicated as this information will be used during the subsequent phases of implementation.
5.5.6.5. Phase 5: Interlink with regional and global climate centres
This phase of integration, will involve establishment of formal collaborations with the regional
and global climate centres to enhance access to regional and global databases, services and
products. This phase assumes that local integration has taken place, and that now the NCC is
ready to advance its climate services capabilities, and that of the various service providers.
For these phases, consideration should also be given to incremental incorporation of those
products that have significant added value potential, and not depend only on the incremental
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sequence of institutions as identified in Figure 11.

5.6. Integration of climate services users to the NFCS-SA
The NFCS-SA places strong emphasis on user involvement and capacity development. It is
user based and as such requires intensive and continuous interaction with the users to stimulate
constant dialogue and feedback from the users. This will ensure that there is continuous
improvement on the manner in which the service providers deliver climate services.
Furthermore, user involvement ensures that climate information, products and applications are
relevant to the users, and can be easily applied by users and vulnerable communities in
managing climate risks. There is a growing school of thought emerging from social science
which advocates strongly for cogeneration and coproduction of climate information rather than
the top down engagement that often happens towards the tail end of climate information
generation.30
The NFCS-SA should provide climate services through constant user engagement, developing
effective climate services access mechanisms and ensuring that climate services are
responsiveness to user-needs. The UIP pillar of the NFCS-SA provides an organised means for
users, climate researchers and climate services providers to cooperate in building relevant and
applicable climate services.
There is a need to host national user forums to create a platform for users to input into the
climate services models. This involves continuous understanding and improvement of users’
needs, such as the type of data and information required the products and application that can
enable adaptive capabilities, including the frequencies and mediums of dissemination that is
best suitable for different users and vulnerable communities. Consultation of climate users is an
essential requirement for successful implementation of the NFCS-SA.
Appropriate consultation model must be considered taking into account that the impact of
climate change might not be immediate to some of members of the community who might be
confronted by a number of challenges that require immediate attention. Among other competing
needs are economic development needs that are immediate, and obvious to some of the
members of the public. It is therefore important to carefully consider all the circumstances that
might hinder consultation and interaction with users and potential users of climate services. It is
prudent to leverage on the existing structures to integrate the climate service users to the
NFCS-SA. Taking into account the range of climate service providers, and the resources
required to effectively communicate with unorganised users, the NFCS-SA must consider
clustering the users as far as possible.

30

Steynor, A., Padgham, J., Jack, C., Hewitson, B., & Lennard, C. (2016). Co-exploratory climate risk workshops: Experiences from
urban Africa. Climate Risk Management. doi:10.1016/j.crm.2016.03.001
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Among other variables the following must be considered in clustering the users for the purpose
integrating them to the processes of NFCS-SA:
 Location of the users;
 The usage of climate information;
 Frequency of the of information needs;
 Commonly utilised form of communication;
 Infrastructure at the disposal of the potential climate users;
 Capacity of the users;
 Geographic spread;
 The current sources of climate information;
 Social norms31; and
 Individual beliefs32.
5.6.1. Create continuous climate services dialogue
The NCC must establish provincial or regional structures, mechanisms to stimulate continuous
and frequent dialogue. This could be achieved through sector and sub-sector specific forums.
This can further be enhanced through the use of web-based and social media platforms. There
is a need for these dialogues to be structured in a manner that allows capturing and analysis of
users’ needs, inputs and views about climate services. Users’ needs captured from these
dialogues need to be shared at the national user forums to be incorporated into the climate
services improvement plans. The NCC should actively coordinate implementation of users’
requirements. The dialogue should spread across all the other four pillars of the NFCS-SA to
ensure that their integrated improvement in climate services.
5.6.2. Responsibilities for user engagements
The NCC should, through sector departments and other relevant structures, promote the
establishment of sector and sub-sector forums. The NCC should take the responsibility of
coordinating users’ consultation forums (both sectors and sub-sectors) through sector
departments. The inputs and feedback received through these forums should be captured and
reported to the national user forums and the NCC should take the lead in this process. The NCC
should, in its process of developing strategies and plans to improve the operationalisation and
its effectiveness, be a custodian for coordinating engagements and dialogues on climate
services, and build effective mechanisms for capturing, analysing, and providing feedback to
users.
5.6.3. Feedback to users
The inputs provided by users need to be captured, analysed with the aim of improving climate
services provision in the country. It is important for the NCC to frequently provide feedback to
the users on how consultation inputs are being incorporated into the NFCS-SA operational

31
32

norms include political and economic systems, social constructs
individual beliefs include personality structure, political affiliations, religious and family systems
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plans. The users’ forums can be used to provide feedback, including other mechanism such as
NCC online publications, newsletters, and other effective platform.
5.6.4. Frequencies of user engagements
Engagements with users need to be a continuous and monitored process. The forums, both at
the national and at the sector and sub-sector levels, should be held frequently to maintain
momentum in climate services consultations. The national forums can be held on an annual
basis, while sector and sub-sector forums can be held bi-annually or quarterly depending on
practicalities. The NCC should actively participate in these forums and provide strategic
guidance to the various sectors.
5.6.5. Monitoring & Evaluation
The NCC will be responsible for monitoring and evaluating the extent to which the user’s inputs
are incorporated in the operationalisation of the NCC, through programmes, activities and
projects within the NCC’s strategic plans and operational plans. Key performance indicators with
realistic targets should be developed, in consultation with uses through the national forums and
feedback must be provided to the users and other key stakeholders. The NCC should, in
consultation with the users and climate service providers, identify for each pillar of the NFCSSA, new or improved climate services to existing collaborative mechanisms. The NCC should
also coordinate the monitoring of user perspectives and feedback on the functioning of the
NFCS-SA, and provide user-oriented support to the other pillars of the NFCS-SA will derive
maximum benefit from users if the users identify with the NFCS-SA, if they have access to
NFCS-SA relative to their needs, and the NFCS-SA must create a system in which opinions,
expertise and concerns of the users are taking into account. For sustainable engagement with
communities, NFCS-SA creates a consultation mechanism which ensures that climate service
users feel empowered. A strong component of Capacity development will assist in mobilising
the users and sustain their active participation in programmes of the NFCS-SA.
5.6.6. Indigenous knowledge and climate change
Indigenous communities have long been recognised as being particularly vulnerable to the
impacts of climate change due to the close connection between their livelihoods, culture,
spirituality and social systems and their environment33. At the same time, however, this deep
and long-established relationship with the natural environment affords many indigenous peoples
with knowledge that they have long used to adapt to environmental change, and are now using
to respond to the impacts of climate change.
The potential of indigenous knowledge for informing observations of, and responses to climate
change is an area of growing interest, particularly for those working at community level where
access to other forms of “scientific” knowledge are inaccessible or incomplete, but increasingly
in international forums such as the UNFCCC and IPCC as well. While this potential is exciting
and may offer new ways to directly engage local communities in action on climate change, it
33
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also brings with it important concerns about power, rights, and ethics in engaging with these
kinds of partnerships. The NFCS-SA should leverage available resources to better understand
the relationship between indigenous knowledge and climate change, the potential this
relationship may hold, and the challenges that may underlie it. There is a need to explore
current indigenous communication channels to improve interaction between users and climate
service providers.

6. NFCS-SA risk management plan
The risk management plan’s strategic intent is to cover all the elements of NFCS-SA
implementation risk management, from risk identification, risk assessment, planning and
prevention, information relevant to climate variability and change, and information and advice
related to adaptation. For the purpose of this report, the risk management plan is approached as
a plan that utilizes internal controls as a measure to mitigate and control risk. This report
highlights key steps to consider in establishing a sound risk management plan include the
following:
 Identify risks early and continuously;
 Thoroughly understand risks, their causes and consequences;


Determine how to best avoid or reduce risks;




Establish internal controls to mitigate risks; and
Monitor control systems and ensure timely and accurate reporting.

Therefore, looking at the dynamics that underscore the institutionalization of the NFCS-SA, this
section highlights various main risks to be taken for consideration as following:
 Compliance risks;
 Operational risks;
 Financial risks;
 Reputation risks.
 Rating of the risk, its impact and probability;
 Control measures to mitigate the risk;
 The responsible person(s); and
 Remedial actions.
It is also quite profound to indicate that the risk management plan should be a team effort where
all key users, service providers, stakeholders and other representatives, and administrative
personnel are included in the process to ensure effective control and mitigation of risks.
The NCC will be responsible for implementing the Risk Management Plan. The NCC should, as
part of a risk management implement a comprehensive system of controls to ensure that risks
are reduced and that the objectives of the NFCS–SA are achieved. In addition, the control
environment should include the following aspects:
 Risk identification and evaluation;
 Control activities;
 Information and communication;
 Monitoring and management.

65

National Framework for Climate Services for
same
South Africa (NFCS-SA)
The NCC should also take into consideration that the risk management procedures can be
utilised to identify opportunities for the NFCS–SA and should not only be viewed from a
negative perspective. Effective risk management can easily be transformed into a competitive
benefit for all the pillars of the NFCS-SA in terms of their implementation plan.
Lastly, risk management is a continuous process of identification, evaluation and control of
risks. By implication NCC shouldn’t view risk management as a merely action of compliance
because it will probably miss out on the opportunities it offers. Table 7 highlights some of the
risks identified in the various risk areas, and mitigation required to ensure the effective
implementation of the NFCS–SA.
Table 2: NFCS-SA risk management plan.
Risk Area
Risk
Observations
and Monitoring

 Poor quality control/assurance
 Observations networks that are not
WMO compliant
 Observations networks that not SABS
approved
 Lack of comprehensive climate
datasets

Risk mitigation






UIP







Inadequate climate products and
services within the various sectors;
Limited access to climate services;
Climate services for Illiterate users
(i.e. no access to internet);
Climate information, products and
application not relevant to users;
The need to have climate services in
various languages.









Develop quality control/assurance standards
Maintain a database of quality controlled
climate observations on specialised climate
variables;
Ensures that the historical and real-time
climate observations necessary to meet the
needs of climate services are generated;
Conduct climate system monitoring,
diagnostics of climate anomalies, and hazard
monitoring;
Build a climate data management system
which fulfils the current WMO requirements;
Improve climate observation networks.
Meet requests for a minimum set of climate
data and information products;
Field questions about climate information
products;
Provide advice on the use of basic climate
information;
Get feedback on the usefulness of the
information and services provided;
Continuously identify user requirements for
climate information products;
Identify needs for specialised climate
products to meet the special needs of
sectors.

66

National Framework for Climate Services for
same
South Africa (NFCS-SA)
CSIS

 System hacking and data security;
 Access control;
 Server and network
underperformance;
 Loss of data formats during transfer
from one database to another;
 Server and network failures;
 Systems interoperability challenges;
 Integrating legacy systems/databases
into modern databases;
 System integrity during data exchange,
locally, regionally and globally.









RMP



Lack of climate services analytical
capabilities;
Data availability
Availability of predictions and
projections software;
Accuracies of models on predictions
and projections;
Data used for research and modelling
not quality controlled/assured;
Non-coordinated climate related
research work;
Products and services from external
service providers (foreign competition)
Indigenous climate services versus
scientifically based climate services;
Unknown level of research expertise
in climate applications.



 Limited human resource capacity to
produce relevant climate services;
 Limited human resource capability to
raise financial resources for
operationalisation of the NFCS-SA;
 Lack of infrastructural capacity
(observation networks, information
management infrastructure, processes,
etc);
 No formal qualifications for
climatology;
 Users limited capacity to interpret and
apply climate services.













Capacity
Development















Implement CSIS through Information
Management Plan;
Collaboration with the regional and global
climate service providers through data
exchange opportunities and best practices
on systems, scope of services, technology
and user applications for climate services
Investment in high performance computers
and servers to enhance capacity to store,
process, analyse and perform complex
climate modelling and forecasting
Gathering data sets and making them
available on the CSIS platform would be
valuable for research and applications.
Recruit competent IT professionals to
integrate all the climate services entities that
make up the CSIS infrastructure, so that they
are seamlessly linked to each other for the
CSIS to function effectively.
Advance the development of national
science and related skills required for
improved South African climate services that
will essentially meet all users’ needs at
national and local levels specifically within
the identified priority sectors;
Foster research towards continually
improving the scientific quality of climate
information, providing an evidence base for
determining the impacts of climate change
and variability and for evaluating the cost
effectiveness of using climate information;
Use of quality assured/controlled data;
Improve on accuracies of modelling through
data availability and analytical capabilities;
Integrate indigenous climate knowledge into
the NFCS-SA;
Review and outline current climate science
research (including their readiness level) that
has been undertaken for South Africa in
terms of climate projects and predictions.
Investment in developing people,
infrastructure, practices and institutions;
Enhance existing capabilities that are needed
to enable manage climate risk effectively;
Build societal awareness to climate issues,
including climate change;
Build user awareness about the uses and
limitations of climate information, including
data, predictions, and model outputs;
Develop and enhance capacity for
information users and decision makers;
Encourage regional and international
collaboration for capacity development;
Formalisation of climatology qualification.
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Institutionalisati
on of the NCC

 Lack of funds to setup the NCC;
 Challenges in getting approvals from
host ministry;
 Delays in finalising the host ministry for
the NFCS-SA;
 Institutional commercial interests
 Climate service providers resistant to
integrate or avail data;
 Lack of “climate literate” scientists;







Decision on host ministry made on time;
Develop business case for the NCC and
attain required approvals;
Mobilise and secure resource for
establishing the NCC and initial function;
Recruit competent and qualified resource
mobilisation officers;
Demonstrate benefits for climate service
providers to integrate and share their data.

7. Monitoring and evaluation
Once the NCC structures have been established and are operational, the implementation of the
NFCS-SA will need to be effectively monitored, using the existing implementation plan (See
Appendix C):
 An Annual Performance Plan (APP) of the NCC will need to be constructed yearly to
enable those institutions responsible for the respective key performance indicators (KPI)
in the APP to verify regularly that the activities are conducted, targets are met, resources
are used and thus the results achieved;
 Every quarter those responsible for the respective deliverables report to the governance
structure, the extent to which the activities are conducted, the targets met, the resources
used and thus the results achieved; and
 If the activities, targets, resources and expected results are not in accordance with the
APP Plan, those responsible for the respective deliverables are to highlight the
discrepancies and propose corrective measures.
To avoid overlaps and gaps in the activities of working committees and to ensure cross-sectoral
integration of work done, the NCC board or host entity (in case where the NCC is a division or
unit in an existing entity) will chair quarterly meetings and consolidate a single report in order to
submit it to the executive management of the NFCS-SA, which is the management of the NCC.
Monitoring progress will implicitly take place during these quarterly meetings. Specifically, the
following matrix can be used to monitor and evaluate performance of the NFCS-SA (but not
limited to):
 Responsiveness to user needs as measured by regular input from stakeholders and
advisory boards, feedback on the IOCS, and evidence that information and decision
tools are actually being used in decision making and are improving climate literacy
amongst users;


Use of the best available science as measured by timely integration of new
observations, model results, and analysis of the climate system and associated social,
ecological, and economic impacts and vulnerabilities;



Delivery of annual regional and sectoral assessments that provide user relevant and
scientifically based information on how the climate is changing, the latest projections for
future change and vulnerabilities given policy alternatives, the current and potential
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impacts on regions and key sectors, and the progress and potential for adaptation and
greenhouse gas emissions reductions; and


Evidence of effective collaboration between agencies/sectors, service providers and
other actors and stakeholders including (a) funding being appropriately balanced
between national and regional activities, natural and social sciences, research,
translation, and operations; (b) joint production of information, reports, and assessment;
and (c) development of a IOCS for stakeholders and the public.

8. Preparing for NFCS-SA implementation
The implementation of the NFCS-SA should be the responsibility of the NCC. This requires that
upon approval of the NFCS-SA and its programme of action, an interim NFCS-SA Project
Management Office (PMO) be established within the relevant host ministry. The PMO should
champion the development of the NCC business case and ensure that the required approvals
are attained. The PMO should furthermore drive the planning and preparatory process for the
NCC establishment, including the use of the Resource Mobilisation Strategy to mobilise initial
financial resources required to setup the NCC and to provide the initial operating capital. The
PMO is an interim structure that can potentially be absorbed into the NCC structure. The PMO
should possibly comprise of a combination of the following expertise; Project Managers,
Resource Mobilisation Officers, and Scientists.

9. Conclusion
The GFCS is the Framework representing a concentrated and coordinated global effort to
improve the adaptation of society’s vulnerability to climate variability and change holistically
through improved observations and monitoring, research and improved predictions,
consolidated information systems, appropriate user interfacing and Capacity development for
both climate information users and professionals. There are already mechanisms and
institutions in South Africa providing climate services. However, these institutions need
improved coordination. At a global scale, there are development plans addressing climate
variability and change such as SGS and the UNFCCC to which South Africa is part of. At a
national level, development plans such as the NCCRP and NDP exist. The NFCS-SA is aligned
with global and national plans, and therefore mutual benefits will be reaped.
The NFCS-SA aims at enabling South Africa to achieve goals set out in the GFCS IP, and also
will assist in the implementation of the NCCRP insofar as it relates to climate services. Its
success is dependent on institutional collaborations. The NFCS-SA outlines the management
systems and priorities for effective and efficient service delivery to the general public, who may
be vulnerable to climate change and variability. Improved investment in infrastructure, human
capital (climate service user and professional) and the latest technology are crucial aspects to
the realisation of this goal.
This based on the WMO GFCS IP that was developed and approved at the Intergovernmental
Board for Climate Services meeting held in Geneva, Switzerland, in 2013. This NFCS-SA has
thus taken cognisance of the high level objectives, that are currently being pursued by the world

69

National Framework for Climate Services for
same
South Africa (NFCS-SA)
community through such structures as the World Health Organisation (WHO), WMO and others,
as well as national imperatives such as those in the NCCRP and the NDP.
Now that the NFCS-SA has been developed along with draft action plans for each sector, it is
important to embark on the implementation process. This need to be done through utilisation of
the relevant structures as recommend in this document. The NFCS-SA has pronounced the
institutionalisation of the NCC as an implementing entity or structure. There is therefore a need
to immediately embark on the process of establishing the NCC. The first step is to develop a
business plan followed by mobilisation of funds required for setting up the NCC, after having
attained all the necessary approvals from relevant host ministry. This should be in line with the
activities recommended within the NFCS-SA implementation plan. The PMO should take the
responsibility of developing the NCC business case, initial resource mobilisation, and attaining
all the necessary approvals required for igniting the process of the NCC establishment and
operationalising the NFCS-SA.
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Appendix A: WMP GFCS Declaration
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Appendix B: Members of the NFSC-SA Project Team and
Steering Committee
Members of the NFSC Project Management Team.
No. Name

Affiliation

Email Address

Contact
Number

SMunzhedzi@environment.gov.za

012 399 9171

mnikeli.ndabambi@weathersa.co.za

012 367 6033

VKhavhagali@environment.gov.za

012 399 9172

smbanjwa@environment.gov.za

012 399 9175

TMakholela@environment.gov.za

012 399 9150

AMakhanya@environment.gov.za

012 399 8718

Fphooko@environment.gov.za

012 399 9362

mark.majodina@weathersa.co.za

012 367 6047

andries.kruger@weathersa.co.za

012 367 6074

winifred.jordaan@weathersa.co.za

012 367 6016

1

Shonisani
Munzhedzi

2

Mnikeli
Ndabambi

3

Vhalinavho
Khavhagali

4

Sibonelo
Mbanjwa

5

Tsepang
Makholela

6

Alinah
Makhanya

7

Faith
Phooko

8

Mark
Majodina

9

Andries
Kruger

10

Winifred
Jordaan

Former Chief
Director: Climate
Change Adaptation
(DEA)
General Manager:
Operations (SAWS)
Director: Climate
Change Adaptation
(DEA)
Director: Climate
Change Adaptation
(DEA)
Director: Climate
Change Monitoring
and Evaluation
Adaptation (DEA)
Control
Environmental Officer
(DEA)
Control
Environmental Officer
(DEA)
Senior Manager:
International
Relations (SAWS)
Chief Scientist:
Climate Data Analysis
and Research
(SAWS)
Head: Training
(SAWS)

11

Nhlonipho
Nhlabatsi

Senior Manager:
Research (SAWS)

nhlonipho.nhlabatsi@weathersa.co.za 012 367 6114

12

Tshepho
Ngobeni

Senior Manager:
Forecasting

Tshepho.ngobeni@weathersa.co.za

012 367 6257
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13

Themba
Dube

14

Hannes
Rautenbach

Former Senior
Manager: Climate
Service
Chief Scientist:
Climate Change and
Variability, SAWS

Themba.dube@yongimveloes.co.za
dubthen665@gmail.com
hannes.rautenbach@weathersa.co.za

Members of the NFSC Steering Committee.
No
Name
Affiliation
.
1
Lydia Mogano
SA Faith
Communities’
Environmental
Institute-SAFCEI
2
Mphekgo Maila ARC-ISCW
3
Ms Dorah Nteo City of Tshwane
4
5
6
7
8
9
10
11
12

Lwandle
Mqadi
Florah
Makgohloa
Telly Chauke
Bruce Hewtson
Xolisa
Ngwadla
Dechlan Pillay
Coleen Vogel
Mnikeli
Ndabambi
Vhalinavho
Khavhagali

13

Sibonelo
Mbanjwa

14

Tsepang
Makholela

15

Alinah
Makhanya
Faith Phooko

16

Status

Email Address

Member

Lydia@safcei.org.za

Member
Member

Eskom

Member

Presidency

Member

SALGA
UCT (CSAG)
CSIR

Member
Member
Member

NDMC
UP
General Manager:
Operations (SAWS)
Director: Climate
Change Adaptation
(DEA)
Director: Climate
Change Adaptation
(DEA)
Director: Climate
Change Monitoring
and Evaluation
Adaptation (DEA)
Control Environmental
Officer (DEA)
Control Environmental
Officer (DEA)

Member
Member
Member

012 367 6259

Contact
Number
072 798 7857

DorahN@tshwane.gov.z
a
MqadiL@eskom.co.za

012 310 2676
012 358 3948
083 659 1879

Mohlago@podpme.gov.za
Ichauke@salga.org.za
Hewitson@uct.ac.za
xngwadla@csir.co.za

012 312 0108

DechlanP@ndmc.gov.za
colhvogel@gmail.com
mnikeli.ndabambi@weat
hersa.co.za
VKhavhagali@environm
ent.gov.za

012 848 4624

Member

smbanjwa@environment
.gov.za

012 399 9175

Observ
er

TMakholela@environme
nt.gov.za

012 399 9150

Observ
er
Observ
er

AMakhanya@environme
nt.gov.za
FPhooko@environment.
gov.za

012 399 8718

Observ
er

012 369 8054
021 650 2784
082 045 8176
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17

Mark Majodina

18

Andries Kruger

19

Winifred
Jordaan
Nhlonipho
Nhlabatsi
Tshepho
Ngobeni
Themba Dube

20
21
22

14

Hannes
Rautenbach

Senior Manager:
International Relations
(SAWS)
Chief Scientist:
Climate Data Analysis
and Research
(SAWS)
Head: Training
(SAWS)
Senior Manager:
Research (SAWS)
Senior Manager:
Forecasting (SAWS)
Former Senior
Manager: Climate
Service
Chief Scientist:
Climate Change and
Variability, SAWS

Member

mark.majodina@weathe
rsa.co.za

012 367 6047

Observ
er

andries.kruger@weather
sa.co.za

012 367 6074

Observ
er
Observ
er
Observ
er

winifred.jordaan@weath
ersa.co.za
nhlonipho.nhlabatsi@we
athersa.co.za
Tshepho.ngobeni@weat
hersa.co.za
Themba.dube@yongimv
eloes.co.za
dubthen665@gmail.com

012 367 6016

Observ
er

hannes.rautenbach@we
athersa.co.za
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Annexure C: Implementation Plan

--End of document—
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