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Evidence of climate change

http://climate.nasa.gov/





The importance of climate change
• Climate change is one of the greatest challenges of our time. Climate change is a 

change of climate which is attributed directly or indirectly to human activity that 
alters the composition of the global atmosphere and which is in addition to natural 
climate variability observed over comparable time periods. 

• Climate change affects all countries and remains one of the most important 
development challenges facing humanity. 

• Climate change disrupts national economies and affects lives, costing people, 
communities and countries significantly today and in the future. 

• The main impacts of climate change: 

� slow onset events (e.g., sea level rise, increasing temperatures, 

ocean acidification, glacial retreat, salinization, land and forest degradation, 

loss of biodiversity and desertification)

� sudden extreme weather events that can result in disasters



Growing demand for 

climate change statistics

• Climate change poses a considerable challenge with regard to statistical measurement

for both countries and agencies  

• The statistical community faces increasing demands for data from diverse stakeholders

� Paris Agreement:  A new universal agreement was reached in Paris in 2015 to:

• reduce emissions

• keep global warming below 2°C compared with the preindustrial era (about 1850) 

• mobilize resources to finance adaptation, as societies move towards a low-carbon economy 

base. 

� Sustainable Development Goals: 

• Climate change is addressed in Goal 13: Take urgent action to combat climate change and its 

impacts - 5 targets that will be monitored through indicators that require statistics for their 

measurement

• Several other SDGs and targets are also climate change-related.

� Regional climate change policies: EAC climate change policy (2011), climate change 

strategy (2011) and master plan

� National climate change policies: emissions, mitigation, adaptation

• Need to develop/strengthen national capacities to statistically describe climate change



Climate change statistics: 

where are we?

• Demand for data on climate change is greater than its supply, 
particularly with regard to its environment aspects. 

• This gap is evidently deeper in developing and least developed 
countries that face critical resource constraints, limited technical 
capacities, institutional weakness and lack of coordination among 
national institutions.

• Most of the literature about climate change is focused on analytical 
and policy aspects. 

• Statistical guidance and good practices are available for the 
measurement of climate change mainly focuses on estimating GHG 
emissions and observing its global concentrations. 

• However, work is increasingly being conducted to develop 
methodologies on the other aspects. They include climate change 
evidence and impacts, quantification of the occurrence of disasters, 
their magnitude and different impacts, as well as adaptation 
efforts. 



The sequence of climate change

(ODSs)

Climate Change Evidence

Include slow and rapid onset 

events on the atmosphere, 

climate and weather as well as 

occurrence of extreme weather 

events



The sequence of climate change and its 

measurement
• Climate change is a cross-cutting issue involving complex dynamics (including economic, 

social and environmental factors that affect each other).  Statistically describing the 
environmental dimension of climate change is the least developed.

• Sequence of events: 
Climate process drivers (GHG emissions) -> increase CO2 global concentrations 

->  Evidence of climate change:

• occurrence of slow onset events (e.g., desertification) 

• occurrence of extreme weather events

[depending on the country’s disaster preparedness and risk reduction infrastructure]

->  Disasters  -> Impacts on people, human settlements, economic assets and ecosystems.

<-> Mitigation 

-> Adaptation

• Although these events are continuous, for statistical purposes each part can be 

described and measured separately.

• Following international definitions, recommendations, and methods existing for part of 
the sequence while others require new methodologies to be developed.

• Because of the different importance and resources allocated in each country and 
international agency, available statistics and indicators on climate change vary.
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Sequence of climate change
The IPCC framework was the basis upon which the stages of the sequence of 

climate change were constructed to substantiate the application of the FDES to 

climate change statistics. 

The FDES application to climate change statistics identifies the components, 

topics and individual statistics that are needed to inform about each of the 

stages of the sequence of climate change:

Climate Process 

Drivers

Include GHG 

emissions and use of 

ozone depleting 

substances (ODSs); 

Climate Change Evidence 

Include slow and rapid 

onset events on the 

atmosphere, climate and 

weather as well as 

occurrence of extreme 

weather events

Climate Change Impacts 

and Vulnerability

Include impact of extreme 

events and disasters 

(resulting from extreme 

event and vulnerability) on 

humans, its settlements 

and the environment

Mitigation and 

Adaptation

~ human response to 

climate change 

Include changes in energy 

renewability/carbon 

intensity, C&P patterns,  

levels of environmental 

protection expenditure, 

existence of regulation 

and instruments and level 

of disaster preparedness

Climate change



• Chapter 5 of the FDES presents 4 cross-cutting applications of the FDES:

� Water and the environment

� Energy and the environment

� Agriculture and the environment

� Climate Change

• The FDES 2013 is a flexible, multi-purpose conceptual and statistical framework 

that marks out the scope of environment statistics.  

• It provides an organizing structure to guide the collection and compilation of 

environment statistics at the national level, bringing together data from the 

various relevant subject areas and sources.  

• It is broad, comprehensive and integrative. It covers the issues and aspects of the 

environment that are relevant for policy analysis and decision making and it can 

be applied to inform about cross-cutting issues such as climate change. 

• Download the FDES 2013 here: http://unstats.un.org/unsd/environment/fdes.htm
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Applications of the FDES to cross-cutting issues

(Chapter 5 of FDES 2013)



Source: Intergovernmental Panel on Climate Change
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Available and needed statistics and 

guidance
The availability of climate change statistics varies depending on the stage of the sequence of climate 
change and on the level of statistical development at the national level. 

• Data on climate process drivers and on climate change evidence are relatively more available. 

� Greenhouse gas (GHG) emissions transform into global concentrations -> Climate change

� Globally the shares of GHG emissions are: Energy 35%, industrial production 18%, transport 14%, agriculture 
14%, tropical deforestation 10%, residential and commercial buildings 6%, and waste and water treatment 3% 
(IPCC 2014). It varies for each country and region.

� Global concentration of CO2 and temperatures are also available over long periods of time.

• Some statistics are produced, but more is needed to analyse the impacts of climate change.  
� With the increase in frequency and intensity of extreme climate-related meteorological events and natural 

disasters there are emerging data needs.

• Mitigation statistics are less often produced and more difficult to capture statistically, because of the 
insufficient resources invested in their measurement and the lack of methodological guidance. 

• Despite their importance, statistics on vulnerability and adaptation (as well as resilience) are still in a 
developmental stage and require investment in methodological development and capacities to be 
produced (more relevant to be captured locally).  



Climate change and environment 

statistics
• Countries and international organizations need to strengthen the production of 

environment statistics and promote them to the same status as economic and 

social statistics. 

• Countries have expressed that, in order to produce more and better statistical 

evidence about both climate change and sustainable development, they need 

further statistical capacity-building and training, according to their priorities and 

circumstances. 

• Countries and agencies need to regularly invest adequate resources to sustain 

production of these statistics as part of national statistical systems. 



What UNSD is doing to support climate 

change statistics
• Prepared, in collaboration with UN-ECE, the Secretary-General’s report on climate 

change statistics for the 47th session of the Statistical Commission in 2016.

– The Commission, at its 40th session, in 2009, launched a programme review on 

climate change and official statistics carried out by the Australian Bureau of 

Statistics. The objective of the review was to specify how official statistics may be 

used for climate change measurement and analysis and to identify 

recommendations and actions to mainstream the climate change aspect in 

official statistics.

– The Commission took into consideration the recommendations of the two 

conferences organized by UNSD on climate change and official statistics.

• Oslo, 14-16 April 2008 (http://unstats.un.org/unsd/climate_change/default.htm) 

• Seoul, 11- 12 December 2008 

(http://unstats.un.org/unsd/climate_change/Korea/default.htm) 

• Dedicated webpage: http://unstats.un.org/unsd/environment/climatechange.html

• Member of the Task Force on a set of key climate change-related indicators and 

statistics of which UN-ECE is the Secretariat.



Report of the Secretary-General on Climate Change 

Statistics to the 47th session of the Statistical Commission

UNSD, in collaboration with UN-

ECE, prepared the Report of the 

Secretary-General on Climate 

Change Statistics to the 47th

session of the Statistical 

Commission (E/CN.3/2016/15), 

that was held in New York from 8 

to 10 March 2016.

http://unstats.un.org/unsd/environm

ent/climatechange_docs_conf.html

Decision 47/112: 

http://unstats.un.org/unsd/statcom/4

7th-session/documents/Report-on-

the-47th-session-of-the-statistical-

commission-E.pdf



47th session of Commission - decisions
The Commission, inter alia,:

• Urged countries to develop and strengthen environment 
statistics, which are necessary for effective monitoring of key 
aspects of climate change.

• Urged the international statistical community to expand its 
regional, subregional and national capacity-building efforts 
in climate change statistics, in line with the Paris Agreement, 
adopted by the parties to the United Nations Framework 
Convention on Climate Change in 2015, and the 2030 
Agenda for Sustainable Development.

• Recommended that countries use the Framework for the 
Development of Environment Statistics (FDES 2013) to guide 
the development of climate change statistics and indicators, 
given the close interrelationship between environment 
statistics and climate change statistics.



47th session of Commission - decisions
The Commission, inter alia,:

• Noted the link between climate change and disaster 

reduction and requested that the Sendai Framework for 

Disaster Risk Reduction 2015-2030 be considered in the 

development of climate change statistics and indicators. 

• Encouraged national statistical systems to invest adequate 

resources in the development of climate change statistics, in 

particular the underlying environment, energy, agriculture 

and industry statistics, and environmental-economic 

accounts that relate to the climate-economy interface and 

the physical flow accounts for greenhouse gas emissions.



47th session of Commission - decisions
The Commission, inter alia,:

• Expressed its appreciation of the work being undertaken by 

the Economic Commission for Europe task force on climate 

change-related statistics and indicators, in particular their 

efforts to develop a set of climate change-related statistics 

and indicators, and requested UNSD to review and consider 

it as a basis for developing a global set of climate change 

statistics and indicators, applicable to countries at various 

stages of development.

• Requested that climate change statistics appear on the 

multi-year programme of the Statistical Commission with 

greater frequency and asked UNSD to develop a workplan

for submission to the Commission at its forty-eighth session.



UNSD Plans: Climate change statistics

• Given that the work of the UN-ECE is still 
underway and that the set of indicators is still to 
be submitted to the Conference of European 
Statisticians plenary session in June 2017 for 
endorsement, UNSD is in the process of pilot 
testing the set of climate change-related statistics 
and indicators in various fora to assess its 
applicability for the majority of developing 
countries. UNSD will subsequently launch a global 
consultation to fulfil the request mandated by the 
Statistical Commission.



Dedicated page on UNSD’ Environment 

Statistics Section website

http://unstats.un.org/unsd/e

nvironment/climatechange.h

tml





We are ready to help but need more 

resources to assist countries
• UNSD, UNECE and partner agencies are committed to 

providing technical assistance to countries, particularly 
developing countries, to strengthen their capacities to 
produce statistics on the environment and climate 
change. 

• However, often environment statistics programmes face 
insufficient resources to adequately respond to the 
increasing demand. 

• More donor support is needed to benefit Member States, 
in particular their national statistical offices and national 

partners.



Thank you for your attention!

Please contact us: 

Environment Statistics Section of the United Nations Statistics Division

E-mail: envstats@un.org

website: http://unstats.un.org/unsd/ENVIRONMENT/


