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POLICY BRIEF 

Transformative Climate Action: from Observations to Science to Services  

Overview 

Climate change negotiations under the presidency of the 
twenty-third Conference of Parties (COP 23) to the United 
Nations Framework Convention on Climate Change (UNFCCC) 
from Fiji were built around three Talanoa Dialogue questions: 
Where are we now? Where do we want to go? and How do we 
get there? The Talanoa questions provided the World 
Meteorological Organization (WMO) with an opportunity to 
report on the status of the global climate system and envision a 
roadmap for transformative climate action, centered on the 
continued and sustained provision of climate services for 
mitigation and adaptation in support of policy processes at a 
global, regional and country levels. 

WMO pursues an integrated approach to the Earth system, 
connecting all components of the system (including atmosphere, 
oceans, land, hydrosphere, cryosphere and the carbon cycle) 
over a variety of spatial and temporal scales. This approach supports all nations, especially the most 
vulnerable, to become more resilient to extreme weather, climate, water and other environmental 
events, while pursuing the Sustainable Development Goals (SDGs), through the  provision of data and of 
the best science-driven services (Fig. 1). 

 

 

 

 

Fig. 1 - WMO contribution to the SDGs 
 

At a glance 
• An Earth system approach 

provides an integrated basis 
from observations to scientific 
support for climate action; 

• Observations support sciences 
and policy assessments; 

• Science for services catalyzes 
innovation and investments in 
weather, water and climate 
research and operations; 

• Accurate and fit-for-purpose 
information enables users  to 
improve climate resilient 
decisions. 

http://www.wmo.int/
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This Policy Brief outlines how the national and global actions under WMO auspices contribute to 
answering the questions posed by the Talanoa Dialogue, through information and knowledge on 
weather, water, climate and environment. It further suggests ways through which such information can 
be introduced into policy making and implementation processes.  

1. Where are we now?  

Documenting and anticipating climate behavior 

A better understanding of humankind’s contribution to climate 
change and the nature and degree of such change allowed 
Parties to the UNFCCC to negotiate meaningful goals for the 
entry into force of the Paris Agreement (2015). Earth’s 
temperature is one of the global indicators through which the 
success of Paris Agreement implementation is tracked and 
measured. The Paris Agreement seeks to hold the increase in 
the global average temperature to well below 2°C above pre-
industrial levels, while pursuing efforts to limit the temperature 
increase to 1.5°C above pre-industrial levels.  
 
The WMO Statement on the State of the Global Climate in 2017, submitted to UNFCCC COP 23 in Bonn, 
Germany, incorporated additional indicators to describe in a more contextual way how Earth`s climate is 
changing. (Figure 2).  
 

 
Figure 2- Headline indicators of the climate system as used in the WMO Statement (2017)  

Climate science inputs for assessing climate risk  

National policies, as well as, individual projects and investments, increasingly require climate 
observations and science inputs for understanding and addressing climate risks. A wealth of data on the 
past and current behavior of the climate system, as well as predictions and projections concerning its 
future behavior, is currently available at global, regional and country-level scales. Given the advances in 

The global climate system in 2017  
• Global mean temperature in 2017 

was approximately 1.1°C above the 
preindustrial era; 

• The last five-year average global 
temperature is the highest on record 

• Greenhouse Gas concentration levels 
reached new highs; 

• Arctic and Antarctic sea ice is 
shrinking and sea-level rising; 

• Ocean acidification continued rising.   

http://www.wmo.int/
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climate prediction and climate monitoring during the last two decades, several types of data have been 
assisting WMO to characterize the climate system of the past, present and the future. Such information 
helps societies to improve their preparedness and reduce their vulnerability to weather and climate 
extremes. It includes;  
 
• Global indicators of the state of the climate which must be relevant, representative, traceable, 

timeliness and in a limited number ;    

• A set of indicators that can be used to inform management and which describes the societal 
impacts in future and which will help to assess if the right decision on mitigation and adaptation 
have been made; 

• High-impact events and related indicators, associated with potentially widespread, multi-sectoral 
impacts. 

Objective hydrological observation data is crucial for various applications, ranging from flood and 
drought forecasts to fact-based decision-making. WMO addresses this need through the Hydrological 
Status and Outlook System (HydroSOS). 

Global climate indicators  

Agenda 2030, adopted by the United Nations in 2015, seeks to use indicators to track progress on the 
various Sustainable Development Goals, including SDG 13 on combatting climate change and its impacts. 
The WMO Executive Council in 2017 decided to continue promoting a single minimal set of indicators 
that describe climate change to further improving how we communicate about our changing climate, 
which were eventually discussed at the latest Climate Conference in Bonn in December 2017 (Figure 3). 

Surface temperature is the indicator on which the Paris Agreement is based, but to communicate about 
the impacts of climate change and its consequences, additional global indicators like heating of the 
oceans and oceans becoming more sour, melting of glaciers, rising of sea levels, decreasing of snow 
cover and changes in the sea-ice in the Arctic and Antarctic are equally important. Global indicators will 
play a significant role in the Global Stocktake of the Paris Agreement, a periodic five-year review of 
countries’ Nationally Determined Contributions (NDCs) to the Paris Agreement implementation and the 
NDC’s collective effectiveness. These indicators capture the major outlines of climate change without 
either over-simplifying or over-complicating its characteristics and they can only be derived if Essential 
Climate Variables (ECVs), can be globally coordinated and continuously observed.  Governments signing 
on to the Paris Agreement have to take up their responsibility and commit to a global climate observing 
system.   

http://www.wmo.int/
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Figure 3: Global indicators as discussed at UNFCCC and further “Indicators under development” 
and “Supplementary indicators” proposed by the Global Climate 
Observing System.  

Socio-economic based indicators 

To complement the global indicators, socio-economic based indicators – are 
both highly diverse and context-specific.  Climate affects almost every 
socio-economic sector to one degree or another:  social (housing, education, 
and health), production (e.g. agriculture, tourism, industry and trade), and 
infrastructure (e.g. water and sanitation, energy, telecommunications, 
roads, railroads, airports).   

For example, water is a primary medium through which climate change 
influences Earth’s ecosystem and thus the livelihood and well-being of 
societies. Water is key for proactively achieving climate neutrality and 
resilience. The extent to which we will be able to enhance carbon sinks is dependent on the physical 
availability of water in the biosphere. Global water cycles will determine the effects of floods and 
droughts at the local level. Responding to the challenges of climate change impacts on water resources 
requires adaptation strategies at multiple spatial and temporal scales. The future global water 
architecture will need to be built on a solid scientific data base that will inform political processes and 
help governments directing development into sustainable futures. Countries will be urged to improve 
their water resources management systems and implement “no regrets” strategies, which have positive 
development outcomes that are resilient to climate change. 

Integrating climate information and socio-economic characteristics enables the identification and 
preparation of context-specific climate variables and indicators that will complement global indicators, 
which can be used on a widespread basis across a region or set of countries with common 

NMHSs contribute to 
transformational climate action 
through: 
• Increased effectiveness  and 

value for climate and water 
projects and investments; 

• Improved quality of activities 
based on objective, scientific, 
evidence-based, data-driven 
conclusions and analysis; 

• Better country capacity for 
climate analysis, water 
monitoring and delivery of 
climate services. 

http://www.wmo.int/
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characteristics. For example, water basins information, although not covering the global scale, is critical 
for local sustainable water management and mitigating negative effects of floods and droughts, as well 
as to reduce risks of conflicts in water sharing either between different sectors or among countries. 
Sharing information and knowledge is critical to make this happen. WMO’s global network of Regional 
Climate Centers assists in gaining efficiencies in the preparation of region-specific climate information, 
by integrating national, regional and global data sets and exchange thereof among countries on a 
regional basis.  

High-impact events 

Global environmental change shifts the context conditions for all hazards and risk analysis leading to 
changing frequencies, intensities, and durations of weather and climate extremes. This category of input 
data and products represents events (sometimes also known as extreme events) potentially associated 
with significant, widespread and multi-sectoral impacts. Such events have the common property of 
being characterizable in terms of magnitude, location, duration, timing and frequency of occurrence. 
Many are related to the water cycle, with implications for vulnerability to geophysical hazards, and for 
multi-hazard interaction. 

Like the socio-economic based indicators above, different types of events affect different classes of 
societal assets and groups differently. Assignment of a unique identifier to each event, as is called for by 
Resolution 9 (Cg-17), would provide a reference, for use by the relevant authorities, with which to link 
the event to any associated loss and damage, contributing to Article 8 of the Paris Agreement, on 
averting, minimizing and addressing loss and damage. In the meantime, data on prior occurrence of such 
events is available at a variety of spatial scales, and for a variety of time periods, in national, regional 
and global data sets. WMO provides international coordination on climate change detection and on the 
development of relevant indices, in order to assess future risks of high impact events, as well as to 
provide useful information on climate extremes by translating raw data into information for decision 
making in climate adaptation and other applications. 

 

2. Where do we want to go? 

High quality climate services provide science based approach for national adaptation 
planning 

The Paris Agreement calls for “Strengthening scientific knowledge on climate, including research, 
systematic observation of the climate system and early warning systems, in a manner that informs 
climate services and supports decision-making (Article 7, paragraph 7 (c))”. Appropriate science-based 
information will reduce risks and maximize climate-related opportunities especially when coupled with 
the necessary institutional, infrastructure, and human capacity to transform and communicate this 
information for decision-making and improved stakeholder outcomes. The role of National 
Meteorological and Hydrological Services (NMHSs) in that regard will be pivotal in sustaining national 
climate and hydrological observations and provide relevant information as input for governmental 
submissions to the UNFCCC (National Adaptation Plans (NAPs), and NDCs) and for the preparation of 
climate finance investments. The advancement of 2030 Agenda as well as the implementation of NAPs 
can be evaluated in the light of climate and hydrological baseline data. This helps countries to assess 
mitigation and adaptation measures against the background of changes in the energy, carbon and water 
cycles, allowing adjustment of national development priorities. 

http://www.wmo.int/
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The principle of best available science, when continuously applied, 
including through on-going research, will provide for continued 
enhancement of increasingly relevant climate data and products for use at 
multiple scales in support of decision making for adaptation and mitigation. 
The Global Framework for Climate Services (GFCS) provides guidance and 
structure for enhancing coordination, linkage and implementation of salient, 
actionable and user-driven climate services.  
 
WMO is working to initiate a standardized approach building on a climate 
data (global indicators, socio-economic based indicators and high impact 
events) that would facilitate aggregation of local and national conditions 
into WMO reports and IPCC global assessments, by improving climate 
research, enriching the national, regional and global data sets as well as 
national observing systems to detect climate variability and change. An 
operational system based on global comparable climate and water data and 
information will allow assessment of climate change in the context of a 
potentially changing hydrological cycle, increasing the knowledge on 
drought and floods and improving anticipation of crisis situations and conflicts. 

Although many of the foundational capabilities and climate service infrastructures exist or are being 
established, many countries still lack policies, institutions or human resources with the right skills or 
practices to enable them to take advantage of new or existing climate data and products or create 
national user interface groups to establish national dialogue on these issues. Five key challenges have 
been identified through widespread consultation with WMO Members (see box). In its 48th session (May 
2018), the Subsidiary Body for Implementation (SBI) of the UNFCCC invited WMO to continue directing 
its capacity-building efforts to support developing countries on the analysis of climate data and the 
development and application of climate change scenarios in vulnerability and risk assessment. 

3. How do we get there? 
 
 
 
 
 
Establishment of National Frameworks for Climate Services  

The pathway towards achieving a science-based, nationally sustained and 
inclusive climate action will heavily depend on the partnership and 
collaboration within and across national borders. This includes the integration 
of national, regional and global data-sets, and capitalizing on regional 
synergies, as well as constant dialogue with stakeholders in all climate 
sensitive sectors from government Ministries to the private sector, from non-
governmental organizations (NGOs) to civil society. An NFCS can be a key 
mechanism in support of the development and application of climate services. 
It ensures identification of priorities through consultative processes involving 
representatives of providers and sectoral users of climate services that inform 
action by various stakeholders to achieve effective development, delivery, 
application and sustainability of climate services. 
 

National Frameworks for Climate Services (NFCS) ensure that the best climate science will support 
policy decisions and investments to address the risks and adapt to a changing climate. 

 

Capacity gaps for high quality 
climate services: 
1. The capacity to deal with climate-

related risks is lacking in many 
countries; 

2. The availability and quality of 
climate and water data are 
inadequate in many parts of the 
world; 

3. The quality of climate services 
needs improvement to match user 
requirements; 

4. Access to climate services needs 
to be established and improved in 
most countries; 

5. Users and providers need to 
interact more effectively. 

What is a National 
Framework for Climate 
Services (NFCS)? 
An NFCS is an institutional 
mechanism to coordinate, 
facilitate and strengthen 
collaboration among 
national institutions to 
improve the co-production, 
tailoring, delivery and use of 
science-based climate 
predictions and services. 

http://www.wmo.int/
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NMHSs should pursue a long term vision for the effective and innovative use of climate information 
backed by solid institutional and infrastructural capacities. A WMO Guideline for National 
Meteorological and Hydrological Services (NMHSs) on Capacity Development for Climate Services (in 
preparation) offers NMHSs and other climate service providers up-to-date information on the various 
available resources, strategies, procedures and best practices available to help develop capacities to 
those challenges. WMO also contributes to the development of technical capacities of NMHSs by 
providing capacity building support to developing countries on the analysis of climate data and the 
development and application of climate change scenarios in vulnerability and risk assessment. 

Global coordination and partnering on key international, regional and national climate 
services 

WMO is partnering with many United Nations and other international agencies on climate and water 
related activities to ensure provision of strong and coherent support to Member States in addressing 
climate change as an integral part of the implementation of the transformative 2030 Agenda for 
Sustainable Development. To this end, the United Nations system is strengthening its coordinated 
approach to the "Common Core Principles for a UN System-wide Approach to Climate Action". The 
principles have been designed to guide a system-wide approach and inform and strengthen the system’s 
collective support to climate change action under the 2030 Agenda for Sustainable Development, the 
UNFCCC process, and the implementation of the Paris Agreement at the global, regional and national 
and sub-national level.  

Information on the sources and sinks of the greenhouse gases 

The NDCs are important tools for reaching the objectives of the Paris Agreement. The mitigation 
component of NDCs is based on the self-reported emissions compiled in accordance with the IPCC 
Guidelines for National Greenhouse Gas Inventories. The inventories have associated uncertainties and 
require many sources on the statistical information as an input. The transparency mechanism under the 
Paris Agreement requires more frequent update of the national inventories and in more transparent 
way. At the same time, the impact on temperature is controlled by atmospheric concentrations of 
greenhouse gases which are formed as a balance between natural and anthropogenic sources and sinks. 
Hence, atmospheric concentrations contain information on both sources and sinks of the greenhouse 
gases, it can be used to improve the knowledge/reduce the uncertainty of the national emission 
inventories. To assist Members in obtaining such information, WMO initiated development of the 
Integrated Global Greenhouse Gas Information System (IG3IS) that uses atmospheric observations of 
greenhouse gases and analysis tools and combines them with the socio-economic data to provide 
improved information on the state of national emissions and their geographic distribution. IG3IS has a 
potential to assist with timely update of the national emission estimates. The approach is currently 
being incorporated in the 2019 update of the IPCC Guidelines for National Greenhouse Gas Inventories. 
The IG3IS represents one of the important science-based tools that directly supports policy making. Use 
of the atmospheric observations and analysis allows for identification of the emission mitigation 
opportunities that could not have been found by the other means (e.g. identification of methane 
leakages). IG3IS provides spatially resolved information on emission that can guide the reduction actions 
on sub-national, urban and facility scales and it can qualify the effect of the taken actions on the 
emissions. The best practices based on the implementation of the IG3IS approach through pilot studies 
are documented in the IG3IS Science Implementation Plan that guides the Members on establishment of 
the IG3IS services in their countries. 

http://www.wmo.int/
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Research support to operation and decision making 

Research is crucial for continually improving the scientific quality of climate information, providing an 
evidence base for the impacts of climate variability and climate change and for the cost-effectiveness of 
using climate information and to support climate mitigation actions. The improved cooperation between 
research and operations can be realized through collaborative and multi-disciplinary interaction 
between NMHSs, universities, and other research and scientific institutions, and the development of 
decision support tools. 

Open access and exchange of climate data and products 

The WMO institutional network of NMHSs, regional and global centers and partners maintains an 
enormous inventory of potentially relevant data, methodological material and products generated and 
exchanged on a free and unrestricted basis under WMO auspices. It makes every effort to ensure that 
these methods and data are readily accessible for the purposes of transformative climate action. In 
addition, WMO enhances the knowledge of NMHSs and other stakeholders in accessing, processing, 
analyzing and interpreting these methods and data.  
 
The availability of platforms for structured access to the data and methods will assist all stakeholders to 
access the necessary climate information.  This can build upon existing activities of WMO such as 
the Climate Services Toolkit (CST), WMO Regional Climate Centres (RCCs), Global Producing Centres 
(GPCs), on the ECV inventory established by space agencies, and other data centres can supply 
additional data and products to complement and fill gaps in those available locally, as well as 
complementary expertise for processing, analyzing and interpreting them. WMO has recently 
established the HydroSOS, a global reference data and information system that facilitates fact-based 
planning of operational water management systems, climate change adaptation and mitigation 
measures, seasonal and decadal quantification of water-related risks.  

 
Strengthening the value chain for climate decision making  

Climate science products and services at different spatial and temporal scales are increasingly becoming 
central elements in the preparation of climate rationales for transformative climate action. A climate 
rationale provides the scientific underpinning for evidence-based climate action decision making, 
ensuring that the linkages between climate and climate impacts and between action and societal 
benefits is fully grounded in the best available climate observations, data and science. It helps to 
delineate the value chain and the theory of change through which climate science, data and products 
inform decisions to effectively address the risks and adapt to a changing climate. In this regard, the flow 
of information across global to local scales is essential and must be facilitated for the achievement of 
resilience and adaptation to climate risk. For an effective delivery of climate information, and its 
utilization, appropriate operational institutional mechanisms should be put in place and strengthened to 
generate exchange and disseminate information nationally, regionally and globally. Services generated 
by such operational systems are applicable to all climate finance investments (international, domestic, 
public or private). And, as described in previous sections, they create value beyond the implementation 
of individual projects and activities.  

 

  

http://www.wmo.int/
http://www.wmo.int/pages/.../Climate-Services-Toolkit-Straw-Man.pdf
http://www.wmo.int/pages/prog/wcp/wcasp/rcc/rcc.php
http://www.wmo.int/pages/prog/wcp/wcasp/gpc/gpc.php
http://climatemonitoring.info/ecvinventory/
https://public.wmo.int/en/our-mandate/what-we-do/application-services/hydrosos
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Public-Private Engagement 

The World Meteorological Organization has established a goal of expanding the cooperation between 
the various stakeholders participating in the global weather enterprise. This is in-line with the UN 
Sustainable Development Agenda 2030 which emphasizes the need for more partnerships between 
public and private sectors as a necessity for achieving the ambitious Sustainable Development Goals 
(SDG). The achievement of the 2030 SDGs will require different sectors and actors working together in 
an integrated manner by pooling financial resources, knowledge and expertise. The new development 
era with 17 intertwined SDGs and 169 associated targets as a blue print for achieving the sustainable 
‘Future We Want’, cross sectorial and innovative multi-stakeholder partnerships will play a crucial role 
for meeting the targets by the year 2030. Sustainable Development Goal 17, which reads “Strengthen 
the means of implementation and revitalize the Global Partnership for Sustainable Development”, 
recognizes multi-stakeholder partnerships as important vehicles for mobilizing and sharing knowledge, 
expertise technologies and financial resources to support the achievement of the SDGs in all countries, 
particularly developing countries. Goal 17 further seeks to encourage and promote effective 
partnerships between public, private and academic sectors, as well as civil society, building on the 
experience and resourcing strategies of partnerships. The 70th Session of the Executive Council (June 
2018) and the 18th World Meteorological Congress (June 2019) will develop further the guidance and 
policies needed by Members to strongly encourage and enable mutually beneficial partnerships and 
engagement between all sectors and stakeholders bringing tangible benefits to industries, peoples and 
society as a whole. 

4. In Summary  

The WMO pathway to transformative climate action is driven by an integrated approach to addressing 
increasing threats of extreme weather and climate, freshwater and ocean stress, air quality and 
environmental degradation. Climate science should be transformed into climate services as to 
strengthen resilience, mitigation and adaptation. This is achieved through the provision of actionable, 
accessible and authoritative information such as globally coordinated observations, the WMO climate 
science products in support of the international agenda on sustainable development, disaster risk 
reduction and climate change.  

Public-private engagement is increasingly important for ensuring that WMO remains fit-for-purpose in 
face of the growing role of the private sector, technological advances, big data, crowdsourcing and 
artificial intelligence. At the same time, NMHSs and other WMO centres directly support climate smart 
decision-making at national level, enhancing preparedness and reducing losses of life and property from 
hydro-meteorological extremes, and strengthening the socioeconomic value of weather, climate and 
hydrological services.  
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