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Who takes care of climate?

Presenter Notes
Presentation Notes
The UN system is a very complex machinery was a response to the World War II. It came to existence in 1945, mostly to maintain international peac and security, protect human rights, and uphold international law. But it did not remain there. As new global challenges arouse, different bodies and agencies were set up to tackle them under an intergovernmental umbrella, to ensure that voices from all nations could be heard. One of those global endevours was meteorology, climate and water. Quite soon it became obvious that international coordination would be needed to tackle climate change and understand its consequences first and limit global warming. And, unfortunately, we now see that we need agree action to provide an adequate response to the consequences of that warming.Systematic international coordination of weather and climate observations began in the mid 1800s and advanced rapidly in the 1960s and 1970s as the advent of digital computers and Earth-observing satellites inspired the establishment of the operational World Weather Watch and the Global Atmospheric Research Programme. The World Climate Research Programme was born in 1980, under the joint sponsorship of ISC and WMO.The really great step forward came in the 1980s with the realisation that understanding and prediction of climate would require the involvement of a much wider set of scientific communities and comprehensive observation of the entire atmosphere-ocean-land-biosphere climate system. This inspired the vision for an integrated Global Climate Observing System (GCOS) in the early 90’. 



Who takes care of climate CHANGE?

Presenter Notes
Presentation Notes
We've talked about climate, but now let's talk about climate change! As you know it is not the same thing. And this is where the scheme we saw before can be useful. International organizations do not arise for no reason, they are a response to problems, as we saw before. Concern about the climate is not new. The IPCC, Intergovernmental Panel on Climate Change, was created in 1988 because it was understood that a global effort should be carried out where experts from around the world compiled existing knowledge and “translated” it for political decision-makers. So the IPCC makes reports on CC, its impacts, etc. There are thousands of scientists involved, but the IPCC is NOT a research body as such. We have already talked about WMO and UNEP. Another important element is the UNFCCC, which is a treaty (legal instrument). Climate change, desertification and biodiversity loss are heavily interlinked and pose existential challenges to humanity. Governments came together to discuss and address such existential challenges at the 1992 Earth Summit in Rio de Janeiro. It was at this Summit where the United Nations Framework Convention on Climate Change (UNFCCC, also known as UN Climate Change) and the Convention on Biological Diversity (CBD, also known as UN Biodiversity) were opened for signature, while the negotiation of the United Nations Convention to Combat Desertification (UNCCD) was called for in the Summit outcome - Agenda 21. This is why these three sister conventions later collectively became known as "the Rio Conventions". Signed in 1994, 197 countries ratified it. One of the consequences of the meeting in Rio de Janeiro, a critical moment for the post-Cold War United Nations.
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IPCC First Assessment Report (1990)

IPCC concluded „that improved predictability 
of (human induced) climate change would 
require improved systematic observation of 
climate related variables on a global basis“

Importance of observations for Climate

Presenter Notes
Presentation Notes
During the 1980s it became clear that the emerging challenges of human-induced climate change would require a more climate-focussed and better integrated observing system than could be solely provided by the WWW Global Observing System (GOS) for traditional atmospheric climate variables and the WMO Global Atmosphere Watch (GAW) for atmospheric chemistry.  The early years of the World Climate Research Programme (WCRP) provided compelling evidence of the need for an integrated cross-domain (atmosphere-ocean-land) observing system as a basis for monitoring, understanding, and eventually predicting, both the natural variability of, and the human influence on, the global climate system.  In the final chapter (‘Narrowing the uncertainties’) of the IPCC Working Group I (climate science) component of the IPCC’s First Assessment Report, called for development of a comprehensive Global Earth Observing System.



Second World Climate Conference (WCC-2)  
Ministerial Session

“Present observational systems for monitoring 
the climate system are inadequate for operational 
and research purposes.  They are deteriorating in 
both industrialised and developing regions…”

“There is an urgent need to
create a Global Climate 
Observing System (GCOS)
built upon the World Weather Watch Global 
Observing System and the
Integrated Global Ocean
Service System and including both space-based 
and surface-based components……….”.

Presenter Notes
Presentation Notes
The 1990 Second World Climate Conference undertook a comprehensive review of the IPCC findings.  The need for a greatly improved global observing system for climate featured strongly in both formal and informal discussions at the Conference.  The Conference Statement concluded, inter alia, that Present observational systems for monitoring the climate system are inadequate for operational and research purposes.  They are deteriorating in both industrialised and developing regions.  It went on to assert that There is an urgent need to create a Global Climate Observing System (GCOS) built upon the World Weather Watch Global Observing System and the Integrated Global Ocean Service System and including both space-based and surface-based observing components… The Statement then elaborated the needs to be met through the proposed system and concluded that The further development and implementation of the GCOS concept should be pursued, with urgency, by scientists, governments and international organisations.



Establishment of GCOS 
WCC-2 

Ministerial Declaration 
7 November 1990

Winchester Proposal
January 1991

GCOS MOU
April 1992 

WMO, IOC, UNEP and ICSU
• Noting 1-6
• Recognizing…..
• Considering…
• Agree 1-5
• Agree further….
• Approve:

– Annex A
– Annex B
– Annex C

• Agree….
• Agree….
• Agree….
Annex A   Concept of the Global

Climate Observing System
Annex B   Terms of Reference, 

Structure and Functions of 
the JSTC and JPO

Annex C  Financial Arrangements

Presenter Notes
Presentation Notes
The scientific deliberations at the 2nd World climate conference were followed by Miniterial sessions, which prepared a Conference Statement. In response to the Sttatemen, an ad joc gorup of 27 observing system experts met at Winchester in January 1991 to elaborate a specific proposal for the establishment of the GCOS. he Winchester proposal was immediately submitted for approval by the 1991 sessions of the governing bodies of�the proposed GCOS sponsors, WMO, IOC, ISC and UNEP… and the rest is history.



The Concept of GCOS

Goal  
To provide comprehensive information on the total climate 
system, involving a multi-disciplinary range of physical, 
chemical and biological properties and atmospheric,
oceanic, hydrologic, cryospheric and terrestrial processes.

Objectives

Needs to 
be met

Design
philosophy

To support all aspects of the World Climate Programme
and relevant aspects of other climate-related
global programmes……….

Climate system monitoring.  Climate change detection
and attribution.  Operational climate prediction.  Research 
towards improved understanding, modelling and prediction.
Applications and services. Requirements of IPCC and UNFCCC.

Build on existing operational and scientific observing,
data management and information distribution systems
(especially GOS, GAW, GOOS, GTOS, IGBP) and further 
enhancements of these systems



UN Framework  Convention on Climate Change (UNFCCC)
(May 1992)  

Article 4      Commitments  

All Parties shall:
1(g) Promote and cooperate in scientific, technological, technical, socio-

economic and other research, systematic observation and development
of data archives related to the climate system……….

Article 5      Research and Systematic Observation

In carrying out their commitments under Article 4, paragraph 1(g), the Parties shall:
(a) Support and further develop…programs and networks or organizations aimed

at defining, conducting, assessing and financing research, data collection and
systematic observation, taking into account the need to minimize duplication
of effort;

(b) Support international and intergovernmental efforts to strengthen systematic 
observation….particularly in developing countries, and to promote access to,
and the exchange of, data and analyses thereof……



Intergovernmental Meeting (1993) and the Climate Agenda 

Statement on the Climate Agenda
(16 April 1993)

The Meeting ……endorsed the
proposed four main thrusts of
the World Climate Programme
(WCP) and its associated
activities:

• Climate services for 
sustainable development;

• New frontiers in climate 
science and prediction

• Dedicated observations of the
climate system

• Studies of climate impact
assessments and response
strategies to reduce 
vulnerability.



• Plans for a 
GCOS 
Implementation 
Plan

• Establishment 
of Task Groups

• Publishing of a 
brochure

• Funds

• Presentation of 
national Plans for 
GCOS: Germany, UK, 
Japan, Australia, 
Venezuela, Nigeria, 
China 

• Establishment of 
groups to address the 
atmosphere, ocean, 
land surface 
processes and the 
data system

• Establishment of the 
3 panels for 
atmosphere, 
terrestrial and 
oceanic observations

• Task groups on data 
management and 
space-based 
observations

• Reports of national 
activities

• Report of the GCOS Data 
System Task Group

• Report of the GCOS 
Atmospheric Observation 
Panel: first session

• Report of the GCOS Space-
based Observation Task Group

• Report of the GCOS/GTOS 
Terrestrial Observation Panel: 
first session

• Report of the GCOS Working 
Group on Socio-economic 
Benefits, first session

1992 1993 1993 1994

Steering Committee 



The GCOS Plan 1995
The plan was the basis for the evolving 
activities of GCOS and presented the 
detailed plans for GCOS, including 
overall concepts, strategy, relevant 
scientific issues, recommendations and 
toles for participating organizations.



WCRP Conference, Kyoto, 
First Adequacy Report, 
Regional Workshops and Action Plans  

First Adequacy
Report  (FAR)

(1998)

WCRP Conference August 1997

UNFCCC 
COP-3

Kyoto  Dec 97

Regional
Workshops (2000-06)

(UNDP, GEF)

Regional Action PlansProf Bert Bolin

•Pacific Islands
•Eastern and Southern 

Africa
•Western and Central

Africa
•Central America and the 

Caribbean
•East and Southeast Asia
•Central Asia
•South and Southwest 

Asia
•South America
•Eastern and Central Europe
•Mediterranean Basin



Second Adequacy Report (2003), 
 Implementation Plan (2004) and Satellite Supplement (2006) 

SBSTA-15
2001

COP-9
2003

COP-10
2004

SAR
2003

ECVs CEOSIP-04 SS-06



The Essential Climate Variables
Conclusion 1: Achieving global coverage and climate-quality observations for the variables in table 1 is essential to 
ensure that the needs of the UNFCCC and the IPCCC for systematic climate information are addressed (2004)



GCOS Status Report - the assessment cycle
Following the Second Adequacy Report in 2003, GCOS produced:
‒an Implementation Plan in 2004
‒a Supplement to the Plan in 2006 on requirements for satellite-based data products

‒a Progress Report in 2009
‒an updated Implementation Plan in 2010
‒an updated Satellite Supplement in 2011

UNFCCC/SBSTA:
‒welcomed the 2010 Plan and urged Parties to work towards implementation
‒invited a subsequent progress report and encouraged a review of adequacy
‒welcomed the timetable proposed by GCOS for 

‒ a Status Report in 2015
‒ a further Implementation Plan in 2016

Latest Documents
- Status Report 2021
- Implementation Plan 2022



GCOS the first 15 years 
Sponsors: WMO, IOC, UNEP, ISC

3 panels (Atmosphere, ocean, terrestrial); 2 cross-panel: data  and information management (dissolved in 2000)  and 
space/satellite observations (dissolved in 2000)

GCOS Secretariat: full director and administrative support, 3-4 scientific officers

Reporting to UNFCCC with status reports and implementation plans;  GCOS monitoring principles 1999)

ECV concept: Implementation Plan in 2004 uses the ECV concept for 44 variables

National GCOS: 
• Informal meetings with national Coordinators were held in 2000
• Brief summaries of GCOS-related activities in their respective countries, including Australia, China, Germany, Japan, Norway, 

Russian Federation and the United States were presented to GCOS SC (ex of 2000)
• Regional workshops to identify the priority capacity-building needs of developing countries related to participation in 

systematic observation were initiated (first regional workshop in 2000)
• National Communications on systematic observations for climate which are to be submitted to the UNFCCC/COP initiated

GCOS Cooperation Mechanism: established in 2004
Networks: GUAN and GSN established (1993), GTN-G, GTN-P established; no reference networks



GCOS
W CRP

GOOS
GCOS

W CRP
GCOS

W CRP

GCOS Reviews

Ocean Observations Physics 
and Climate Panel (OOPC)

GCOS Review – 2012-2014 

• The climate community needs GCOS
• Revision of the MoU: commitments from sponsors, optimized structure for the GCOS Secretariat, the Steering Committee 

and the Panels
• Support by a more stable financial foundation
• Increase visibility 
• Improve terrestrial observations
• Better approach to capacity building
• Strengthen its ties to national governments by promoting the role of national and regional coordinators
• Develop a communication strategy to communicate the unique value of GCOS
• elaborate the ECV concept to specify its key deliverable and outputs

Joint Study Group on GCOS - 2020-2022:
• GCOS is recognized as a powerful and authoritative mechanism for the international coordination, planning, developing 

and review of Climate Observing Systems and networks.
• Revision of the MoU
• GCOS should improve its engagement with stakeholders and partners
• continue to address new challenges (energy, water and carbon climate cycles, support climate adaptation and mitigation 

measures and policies, and address the biosphere, biodiversity and biogeochemistry)
• Build close linkages with INFCOM and SERCOM



GCOS
W CRP

GOOS
GCOS

W CRP
GCOS

W CRP

WMO REFORM

Ocean bservations Physics 
and Climate Panel (OOPC)

TodayBefore



International 
exchange of 
observations

Effective decision 
making and 

action

Observations 
from the entire 

globe

Global climate 
modelling

Local Data Processing, 
forecast, warning and 

advisory products

Delivery of 
climate services

Climate-related infrastructure – must be designed and managed globally

Last-mile activities undertaken at regional, national and local level

GLOBAL ACTIVITIES

GCOS addresses 
observations and 
data exchange but is 
informed by the 
needs of the whole 
value chain

GCOS – Today

Presenter Notes
Presentation Notes
Successful delivery and use of climate services depends on all elements in the value chain working properly



GCOS role and impact
Climate Monitoring: 
GCOS:
- works across systems and across domains ensuring the 
monitoring of all components of the climate system. 
- provides priorities in terms of observations and 
reanalysis
- provides guidance on the design of future satellite 
missions and of in-situ networks (including reference 
networks)

Climate Services: 
- GCOS supports the delivery of climate data, underpinning 
services.
- GCOS work on historical data exchange and data archive 
supports the Copernicus Climate Data Store and the provision 
of in-situ data required for reanalysis.
- C3S/Copernicus contractual agreements with services 
providers are determined by the list of ECV/ECV quantities 
defined by GCOS (and now being reviewed)

Climate policies:
- GCOS responds to the UNFCCC, periodically delivering 
the GCOS Status Report, the Implementation Plan and 
participating in the Earth Information Day
- Through its work in stewardship ECVs, GCOS provides 
information that is used in reports and assessments 
useful for decision making

Climate research: 
- GCOS has ensured the continuity of global climate 
observations, resulting in reliable climate data records that 
are fundamental for climate research and for IPCC. 
- The prioritization provided by the ECV framework helps 
streamlining funding to support research projects.
- Many of the long-standing GCOS-supported initiatives are 
done in collaboration with research partners such as the 
World Climate Research programme.



GCOS is a joint programme of:

• WMO

• IOC/UNESCO

• UNEP

• ISC

Governed by a Steering Committee 
and supported by a  Secretariat

GCOS
W CRP

GOOS
GCOS

W CRP
GCOS

W CRP

Major contributors:

• US State Dept.
• NOAA
• EU Commission

a Chair

Established in 1992
to address the UNFCCC

systematic observation agenda

Guided by 3 panels of experts: AOPC, OOPC, TOPC

GCOS – Global Climate Observing System

GCOS
Steering Committee

GCOS
Secretariat

Atmospheric Observation
Panel for Climate (AOPC)

Ocean Observations Physics 
and Climate Panel (OOPC)

Terrestrial Observation
Panel for Climate (TOPC)

Part time director and 
administrative support;
3 scientific officer and a 
network manager

Presenter Notes
Presentation Notes
GCOS the programme



GCOS Im p le m e n t a t io n  P la n  20 22Reporting to UNFCCC

Id e n t ify w h a t  w e  n e e d  t o  m e a s u re

As s e s s  if t h e  s t a t u s  o f t h e  
o b s e rvin g  s ys t e m  fo r c lim a t e  

m e e t s  t h o s e  re q u ire m e n t s

P ro p o s e  a c t io n s  t o  a d d re s s  g a p s  
a n d  im p ro ve  t h e  o b s e rvin g  

s ys t e m  fo r c lim a t e

GCOS ECVs REQUIREMENTS
AND IMPLEMENTATION PLAN

GCOS STATUS REPORT

≃ 5 ye a rs c yc le

Presenter Notes
Presentation Notes
This slide summarises the “machinery” of GCOS, our three main activities: defining Essential Climate Variables and their requirements; assesing the status of the climate observing system, proposing actions to improve the system.And that GCOS reports to UNFCCC and provides these reports every 5/6 yeras.These reports are also submitted and endorsed by WMO Members at WMO Congress (last year, WMO Congress endorsed GCOS IP).It reports to the Subsidiary Body on Scientific and Technological Advice(SBSTA) and thereby provides the UNFCCC with status reports and implementationplans, which are recognized by the Conference of the Parties (e.g. Decision 19/CP.22).

https://library.wmo.int/index.php?lvl=notice_display&id=22135#.Y_3eS3bMKbg


ECVs - Essential Climate Variables 

Essential Climate Variables (ECVs)
• are physical, chemical or biological variables that critically contribute to the 

characterization of Earth’s climate. 
• are not stand-alone variables; they are part of a wider concept. 
• are founded on climate science and observational capability and infrastructure.
ECV datasets provide the empirical evidence 
• to understand and predict the evolution of climate, 
• to guide mitigation and adaptation measures, 
• to assess risks, 
• to enable attribution of climatic events to underlying causes,
• to underpin climate services.
SOURCE: Bojinski et al. 2014

GCOS developed and implemented the concept of Essential Climate Variables
(ECVs) which are widely endorsed by the community and scientific programs.

GCOS is acknowledged as the leading independent reference in defining
requirements for climate observations
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Presenter Notes
Presentation Notes
ECVs aim to monitor the climate system as a whole, covering the interlinked  Earth's energy balance and the carbon and water cycles. 55 ECVs -37 can be measured from space. GCOS is working at the ECV Rationalization.



INDICATORS
Workshop in 2017:
Identify a set of climate change indicators to be used as a basis for reporting climate change to the public.

Overview of some of the existing work on 
climate/adaptation indicators (in 2017)

• Joint CCl/WCRP(Clivar)/JCOMM Expert Team On 
Climate Change

• Detection And Indices (ETCCDI)
• WCRP
• WMO
• C3S
• NASA, NOAA (mostly US focused
• UNEP/GEO
• IPCC/AR5
• ……..



National GCOS and Regional Workshops

Pacific Islands - 2000
Eastern and Southern Africa – 2001
Central America and the Caribbean– 2002
East and Southeast Asia - 2002
Western and Central Africa - 2003
South America - 2003
South and Southwest Asia – 2004
Central Asia - 2004
Mediterranean  Basin – 2005
Eastern and Central Europe -2005
Sout America - 2012
Pacific SIDS – 2017
East Africa – 2018
Caribbean - 2019

Some National GCOS still operate, but connection to GCOS 
Secretariat very limited.

Activities with national GCOS only recently resumed due to
a lack of resources. Renewed TOR for GCOS National 
Coordinators and started contacts with National 
Coordinators of Switzerland, Germany, Ireland.
(more in item 7.4)

No regional workshops organized due to lack of resources



GCOS Cooperation Mechanism

Training – Instrument Maintenance

Testing – Radiosonde System

Training – Communication

Contributions to the GCM (Examples) 
2007/08 : 780kchf (Netherlands, Germany, Switzerland, 
UK, Spain, Australia & Canada)

20014/15 : 230kchf (Germany, Japan & UK)

2021/22 : 30kchf (Germany)



GUAN and GSN

2023 2023

GSN – Annual performance 2011-2022

Networks implemented in 1994.

2001 : 987 GSN and 150 GUAN

2023: 1025 GSN and 178 GUAN



GRUAN
GCOS Reference Upper-Air Network

Established in 2008

First 6 stations:  Cabauw, Netherlands; Lindenberg, Germany; Potenza, Italy; Payerne, Switzerland; Sodankylä,
Finland; Xilin Hot, China (2009)



GSRN
Task Team for the implementation of the GSRN established in 
2021
Lead Centre (CMA) established in 2022
Pilot Phase of GSRN started in 2023
1st Kick-off meeting 5th February 2024

GSRN 
Ref No.

Station Name Country

01 Egbert CARE CANADA
02 TN, Crossville 7NW USA
03 AL, Gadsden 19N USA
04 Cabauw THE NETHERLANDS
05 Chisinau Republic of Moldova
06 As NORWAY
07 Aachen Germany
08 Lindenberg Germany
09 Camborne UK
10 Rothamsted UK
11 Qumahe China
12 Xilinhot China
13 Payerne Switzerland
14 Scott Base New Zealand
15 Lauder New Zealand
16 Nuuk Denmark
17 Tasiilag Denmark



BSRN



GTN-R – Global Terrestrial Networks for Rivers (part of the GRDC – Global Runoff Data Centre)

June 2024: 324 stations

October 2004: 
 GCOS-IP* Proposed as a GCOS Baseline River Discharge starting with ≃ 380 reference stations near the 

downstream end of the largest rivers of the world, capturing ≃ 70% of the global freshwater flux to the oceans.
 Subset of GRDC stations to provide climate-relevant data for global assessments and models.

April 2005: GCOS secretariat sent out a data request and support letter

July 2007: 21 countries replied positively / 75% no reply

July 2024: 324 stations (instead of the planned > 400)

* Implementation Plan for the Global Observing System for Climate in 
Support of the UNFCCC, October 2004, GCOS-92 (WMO/TD No. 1219)

Planned baseline network: 450 stations



Ocean Observations 
1990 
• Ocean observing system remained relatively sparse and regionally-focused until the 1990s 
• Several reviews that culminated in the Global Ocean Data Assimilarion Experiment.
• Consensus to undertake an internationally coordinated sustained global ocean observing effort.
• Altimeter constellation measures sea level globally
2000
• The use of autonomous in situ platforms revolutionizes the ocean observing system: ARGO floats
• Increased used of data standards, ocean data in the GTS 
• More global networks established: Ocean SITES (moorings) –ocean data meeting climate standards
2010
• Biogeochemistry and biology become part of the global ocean observing system and start to be measured systematically – GO-

SHIP network.
• Remote sensing to measure salinity, currents, waves
• Advances in technology make the description of the state of the large-scale ocean circulation becomes possible
• Data sharing starts also for biogeochemical and biological variables
2020
• More technological developments and change of paradigm: multiplatform approach.
• Autonomous vehicles that allow to reach deeper and farther.
• Satellites provide high-resolution data in coastal areas



1990
No global in situ 
network, most
of what we
know about the
oceans come 
from research
cruises. Data not
shared.

Satellites only
measure Sea ice 
extent and Sea 
Surface 
Temperature

SEA 
LEVEL  RISE

SEA ICE

SEA SURFACE 
TEMPERATURE

OCEAN 
COLOUR

SURFACE
SALINITY

SURFACE 
STRESS

SURFACE 
CURRENTS

SEA
STATE

Satellite In situ2023



Earth Energy, Carbon and Water Cycles
3 papers published: 2020-22 Action B10:  Identify gaps in the climate observing system to monitor the global 

energy, water and carbon cycles 

1. Continue to periodically review observations of the Earth’s energy, water, carbon cycles to 
identify gaps and areas of high uncertainty. 

2. Review consistency of the underlying observations.

3. Develop plans to address the gaps identified in (1), if feasible.

GCOS/WCRP WORKSHOP
June 2023

• identify challenges for research, modelling and observing system 
capabilities; 

• identify key indicators for measuring, monitoring and modelling the 
cycles and indicate how they can be used in global assessment 
frameworks; 

• identify key processes that need to be better understood &
improve the monitoring of the cycles



The landscape of institutions around GCOS 

Presenter Notes
Presentation Notes




Presenter Notes
Presentation Notes
This illustrates how busy the landscape of organizations and initiatives related to climate observations can be.  Just to give an example, the European CORDIS database lists 40000 projects related to climate change funded by the European Commission.



UN Institutions

Data

Legal 
instruments National Institutions

Strategies

Other
International 
Institutions

Presenter Notes
Presentation Notes
The landscape seems to make more sense.



How do we get to climate observations?

INSTITUTIONS WITH CAPACITY 
TO ISSUE LAWS: UN EU, 
STATES… 

Strategies 

Climate
observations

Financing instruments

Legal 
instruments

SOCIETAL 
CHALLENGE

Presenter Notes
Presentation Notes




GCOS and the landscape in 1990

SOCIETAL 
CHALLENGE

Climate change starts to be discussed, it is recognized as a global issue that needs to be 
tackled at the UN level, only one International Convention (UNFCCC), two UN agencies, 

mainly three programmes (GCOS, WCRP supporting IPCC), no specific financial 
instruments, data landscape very scattered and research based, remote sensing in its 

infancy….

Presenter Notes
Presentation Notes




GCOS and the landscape in 2023

Climate
observations

SOCIETAL 
CHALLENGE… 
SOCIETAL 

URGENCY !!

Presenter Notes
Presentation Notes
All changes. Climate change is now perceived as one of the greatest challenges humanity has to face, the landscape of institutions, programmes, funding mechanisms, legal instruments operating at different levels has multiplied in response to that increased perception, and the challenge is now, not only to make sure that there are sufficient climate observations, but also to ensure a proper management of what we have.
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