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Concept of the Global Climate Observing System
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Scope of GCOS

GCOS encompasses the climate components of:
» the WMO observing systems (WIGOS: GOS, GAW, WHYCQS, ..))
 the IOC-led co-sponsored Global Ocean Observing System (GOQS)
* the
 observational elements of research programmes (WCRP, IGBP, ...)
« other systems contributing climate observations, data management or products

which together form our overall global observing system for climate, and the
climate-observing component of the GEO System of Systems

The GCOS programme:
« assesses and communicates overall requirements
 advises on implementation and reporting

* reviews and promotes progress

covering the observations, transmission and management of data, establishment of
fundamental climate data records and the formation of products from them

™ y 5N
i bt ‘V\.\‘J
@)6cos @) I @ & Gicsu

10C

GLOBAL CLIMATE OBSERVING SYSTEM



@ @ (GLOBAL OCEAN OBSERVING SYSTEM www.ioc-goos.org




Integrated Global Climate Observing System
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How well are we doing
In Implementing a global observing system for climate ?

B Low progress or no progress at all: 11%
B Moderate-to-low progress: 12%

" Moderate progress: 30%

B Good-to-moderate progress: 24%

B Good progress: 23%

The 2004 Implementation Plan detailed a total of 131 actions, and the 2009 Progress Report listed
the status of these actions: good progress, 23%; good-to-moderate progress, 24%; only moderate
progress, 30%; moderate-to-low progress, 12%; and low progress or no progress at all, 11%.
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Cost estimates for the Global Climate Observing System

Additional costs estimated

in CCOS IP-10 for enhancements
to cobservations and infrastructure
for climate

USS 2.5 Billion per year

Costs estimated for existing
cbservations and infrastructure
contributing to the GCOS,
mainly for weather and
enviranmental services

US$ 5-7 Billion per year

Additional costs for

satellite missions, datasets Usf$, 1000
and products, for the Million
benefit of all countries RElyEat
Addlth nal_costs for open US$ 400
ocean in-situ observations, Sl
for the benefit of all per year
countries

Additional costs for

enhancements in national US,$, 500
territories (in developed Million
countries) peLyeal
Additional costs for

enhancements in national :ﬂsiﬁi(fr?o
territories (in developing

countries) perysan

Figure 1: Estimates of the additional annual costs of implementing the IP-10 Actions (in
orange), compared to estimates of total annual costs for existing observations and
infrastructure contributing to GCOS (in blue).
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GCOS Continuous Improvement and Assessment Cycle

What needs to be measured?

Essential Climate Monitoring Variables (ECVs)
Implementation Plan

Where are we now? e
Progress Report . @ ———— Howtodoit?
y— N °

Ty

How to improve the system? — @9 / ' Climate Monitoring Principles
F Guidelines for Datasets and Products
Regional Action Plans

New Networks

Research
WCRP, IGBP

National Coordination
GCOS Cooperation Mechanism

Contributing Systems

Global Terrestrial Observing System,
Global Ocean Observing System,

WMO Integrated Global Observing System,
and others Data and Analysis Centres

@ By whom/by which means?

Space Agencies

Network Owners
Meteorological Service, Hydrological Service,
Research Organizations, and other institutions
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Core activities
Steering Committee, Panels and GCM Board

» 20th Session of the GCOS Steering
" Committee, WMO, Geneva, Switzerland,
MEI D& \@,\lcsu & ;r Vs-,., ICSU 4_7 Sep 2012
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T rm— - » Next: SC-21, Sep/Oct 2013
. ) P

REPORT OF THE NINETEENTH SESSION OF THE FEPORT OF THE SEVENTH MEETING OF THE b 8th M eeti n g of th e G C M Board ) G e n eva,

GCOS COOPERATION MECHANISM BOARD

WHO-I0C-UNEP-ICSU WMO, 3 Sep 2012. Next: 9t GCM

STEERING COMMITTEE (READING, 19 September 2011)

FOR GCOS Board, May 2013 in conjunction with
UNFCCC SBSTAS3S.

GCOs - 151

GCOS-152

INTERNATIONAL COUNCIL
ENVIRONMENT PROGRAMME FOR SCIENCE

Summary Report of the Fourteenth Session of the
Terrestrial Observation Panel for Climate (TOPC)

. 14th Session of the GCOS/GTOS/WCRP ) of the Global Climate Observing System and the

Summary Report and Recommendations Global Terrestrial Observing System

1 1 1 from the
Terrestrial Observation Panel for Climate S ... S——
Atmospheric Observation Panel for Climate WMO, Geneva, Switzerland, 1-2 March 2012

(TOPC) Geneva, Switzerland, 1-2 March (AOPC-XV
2012. Next: 15t TOPC 7-8 March 2013 o

+ 17th Sessions of the GCOS/WCRP
Atmospheric Observation Panel for Climate o1 I~ . "
. . 'WCRP 10/2012 %)@7 ‘J GCOS @
(AOPC), Geneva, Switzerland, 30 April - ) TR
May 2012. Next: 18" AOPC 2-5 April 2013

Global Terrestrial Observing System Secretariat, Rome,

e e s bl et ;:f;r;nl Climate Observing System Secretariat, Geneva,
=y, ll,( 3z
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What needs to be measured ?
How to do it ?

'WORLD METEOROLOGICAL
ORGANIZATION

INTERGOVERNMENTAL
'OGEANOGRAPHIC COMMISSION

IMPLEMENTATION PLAN FOR THE
GLOBAL OBSERVING SYSTEM FOR CLIMATE
IN SUPPORT OF THE UNFCCC

October 2004
GCOS -92
(WMO/TD No. 1219)

UNITED NATIONS INTERNATIONAL COUNGIL FOR
ENVIRONMENT PROGRAMME SCIENCE

@)ccos

GLOBAL CLIMATE OBSERVING SYSTEM

uf

@ GCOS

GLOBAL CLIMATE OBSERVING SYSTEM

IMPLEMENTATION PLAN FOR THE
GLOBAL OBSERVING SYSTEM FOR CLIMATE
IN SUPPORT OF THE UNFCCC

(2010 UPDATE)

Implementation Plan
)-date in August 2010

August 2010
GCOS-138
(GOOS-184, GTOS-76, WMO-TD/No. 1523)

UNITED NATIONS INTERNATIONAL GOUNGIL FOR

CsU

rnational Council for Science



What needs to be measured ?
How to do it ?

Satellite Supplement
@ GCOS up-date in January 2011
Climate Monitoring Principles
Guidelines for Datasets and
WORLD METEOROLOGICAL INTERGOVERNMENTAL
ORGANIZATION OCEANOGRAPHIC COMMISSION Pro d u Cts
SYSTEMATIC OBSERVATION REQUIREMENTS — -
FOR SATELLITE-BASED DATA PRODUCTS FOR @ GCOS
CLIMATE uoaaL uATEouseevvG e
<) I & &) $icsu
2011 Update Guideline for the Generation of -
Satellite-based Datasets and Prod
meeting GCOS Requirements O CRaazanon OCEANOGRAPIC COMASSION
Supplemental details to the satellite-based
component of the “Implementation Plan for the
Global Observing System for Climate in Support
of the UNFCCC (201 D Update)” Guideline for the Generation of
Datasets and Products
Marcli2009 Meeting GCOS Requirements*
GCOS-128
(WMOITD No. 1488)
December 201 1 “An update of the “Guideline for the Generation of Satellite-based Datasets and
GCOS — 154 e etading i st aatasets and amenments.
UNITED NATIONS INTERNATION May 2010
LINITED NATIONS INTERNATIONAL COUNCIL FOR RTINS ’
ENVIRONMENT PROGRAMME SCIENCE
GCOS-143
(WMOITD No. 1530)
» e f
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:—::‘-' Yo U EP nternational Council for Science
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Monitoring Principles

GCOS CLIMATE MONITORING PRINCIPLES
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2.
3.
4.
5.
6.
7.
8.
9.

—
—

BASIC PRINCIPLES

Assess changes before
implementation

Overlap of new and old systems
Meta-data important

Quality data on extreme events
Meet needs of IPCC etc
Uninterrupted station observations
Priority for data-poor regions
Specify long-term requirements

Promote research to operational
transition

User-friendly data management
systems

SATELLITE SYSTEMS

Constant sampling within diurnal cycle
Overlap of new and old systems
Continuity through launch strategies etc
Pre-launch instrument calibration
On-board calibration

Sustain operational climate products
Data systems for user access

Keep baseline instruments as long as
possible

Complementary in situ baseline
observations

Identify random errors and biases.




Essential Climate Variables - ECVs

ESSENTIAL CLIMATE VARIABLES
OCEANIC ATMOSFHERIC TERRESTRIAL
Surface (10) Composition (3) Biological/Ecological (6)
Sea-surface temperature Carbon dioxide Land cover
Sea-surface salinity Methane and other long-lived FAPAR
Sea level greenhouse gases Leaf area index
Sea state Ozone and Aerosol supported by | Above ground biomass
Sea ice LR ORI Soil carbon
Surface current Fire disturbance
Ocean colour Upper-air (5)
Carbon dioxide partial pressure Temperature Hydrological (5)
Ocean acidity Wind speed and direction River discharge
Phytoplankton Water vapour Water use
Cloud properties e e
Sub-surface {B] Earth _ra-l:li:?tiun budget (including Lakes
solar irradiance) i :
Temperature Soil moisture
Salinity Cryospheric (4)
Ezﬁﬂm Air tempe:::ace @ Snow cover
en - .
Carbon dioxide partial pressure Wind speed and direction E:';:::t:m o= P
Ocean acidity :Jater wvapour Permafrost
Cxevaen ressure
T,:.:S Precipitation Other (1)
Surface radiation budget Albedo
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Where are we now ?

REPORT ON THE ADEQUACY OF THE
- GLOBAL CLIMATE OBSERVING SYSTEMS

~ United Nations Framework Convention on Climate Change

November 2 - 13, 1998
Buenos Aires, Argentina

October 1998

GCOS -48
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THE SECOND REPORT ON THE ADEQUACY OF
THE GLOBAL OBSERVING SYSTEMS FOR
CLIMATE IN SUPPORT OF THE UNFCCC

April 2003
GCOS -82

(WMOITD No. 1143)

UNTED NATIONS

Progress Report on the Implementation of the
Global Observing System for Climate
in Support of the UNFCCC
2004-2008

August 2009
GCO0S-129
(WMO-TD/No. 1489, GOOS-173, GTOS-70)

UNITED HATIONS

INERNATIDMALCDIINCIF

Progress Report 2004-2008
Progress Report 2009-2013 (available

2014/2015)

Report on the Adequacy of the GCOS, 1998

Second Report on the Adequacy of the GCOS, 2003
Third Report on the Adequacy, (’?)_ 01

4/2015

| Council for Science



Where are we now ?

@GCOS

Global Observing Systems
G O S I C Information Center @

Facilitating Access to Global Observing Systems Data and Information
Home Purpose of the GOSIC: provides convenient, central, one-stop access to data and information
GCOos » | identified by the Global Climate Observing System (GCOS), the Global Ocean Observing System Wh ere C an yo u g et yo u r d ata 7
GOOS » | (GOOS) and the Global Terrestrial Observing System (GTOS) and their partner programs, such as
— the Global Atmosphere Watch (GAW) and regional observing systems, such as the GOOS Regional
>

== Alliances (GRA).
Publications www.GOSIC.org

Note from the GOSIC Administrator: The GOSIC Portal was converted into Drupal and deployed August H
Acronyms ( )

31, 2012, The content is presently being updated and not all pages are available Your patience is aCtS aS d ata aC C eS S S e rVI C e
About GOSIC >

appreciated

Contact Info
Meore About the GOSIC - What's New on the GOSIC Portal

How do | find Search Data by GCOS Essential Climate Variahle (ECV)
Climate Datasets Text Search
Quickly? Ietadata Search
GCOS - The Global Climate Observing System
GAW - The Global Atmosphere Watch
Access to GOOS - The Global Ocean Observing System

Observing System
Data, Metadata &

National Activities Summaries of Operational & Planned Observation

Programs
QOverview of the GOOS Observation Programs' Growth

Information

GRA - The GOOS Regional Allances
GTOS - The Global Terrestrial Observing System

GOSIC is supported and hosted by the National Oceanic and Atmospheric Administration’s (NOAA) e
National Climatic Data Center (NCDC), and the U.S. GCOS Program on behalf of the global observing community. §

ICSU

national Council for Science
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http://www.gosic.org/

Where are we (GCOS) now ?

We know quantitatively and qualitatively about the adequacy of climate
networks and the availability of climate data records.

We know about how well the GCOS « agents of implementations » made
progress in following the recommended actions of the Implementation
Plan and its Satellite Supplement.

We know how much it would cost to observe all required ECVs.

We achieved that space agencies respond to GCOS" plans and even take
them into account for their systems planning.

We achieved that National Meteorological Services giving high priority to
operation of GCOS Surface Stations and the GCOS Upper-Air Stations.

We achieved that Governments represented by their delegations to the UN
Framework Convention for Climate Change acknowledge GCOS reports
and findings.

We are managing a significant system improvement trust fund which
enables us to renovate climate stations which are not operational anymore.

@GCOS 2) I @ & <@>ICSU
AL = - International Council for Science
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GCOS - Qutreach

(Brochures published in 2010 - 2011)

= Available from the GCOS website: gcos.wmo.int

In general

OBSERVATIONS
FOR CLIMATE
<

-

hitp://gcos.wmo. int
@® B Hucsy @

@GCOs

SURING
ECVS WVAILABILITY
GLOBAL L] .
ERVATIONS
FOR CLIMATE @
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Continuation of the series: GCOS — Outreach
(Brochures published since last SC in Sep 2011)
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1992x2012 20 Years in Service for Climate Observations

Atmosphere

= Africa

William Westermeyer, Senior Sclel Officer, GCOS Secratariat;
IH hard Thigpen, Implementation Proj nagel LGCDSSE retariat; and
John Zillman, Chair, 2006-2009, WMO-I0C-UNEP-ICSU Steer mmittee waCDS nd ~chair GCOS-UNECA-AUC
“Clim; at Infoﬂllati for Development Needs™ , Addis Al April2006.

http://gcos.wmo.int
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GCOS Newsletter in 2012

GLOBAL CLIMATE O9SERVING SYSTEM

Newsletter - 1/2012
Welcome to the 9" issue of the GCOS newsletter.

Observing Domains, Networks and Measuring Systems

CBS Lead Centres Meeting
The Commission for Basic Systems (CBS) Lead Centres for GCOS held their bi-ammal mesting in Hamburs,
Germany, Som 11-13 October 2011, Christiana Lefebrre fiom the Gemman Meteorological Service, Deutscher
Wetterdienst (DWD), was elected chair of the meeting. Each Lead Centre provided an update of its activities
duwring the last two years, and several item: from the Werld Weather Watch and from the GCOS Secratariat were
discuzzad. The performence reperts for the GCOS Upper-Air and Surface Networks (GUAN and GSN) were
analysed, with a focus on the most recent reports produced by the DWD), which include all of the WMO
Regional Basic Climstological Network (RECN) stations.

Cme of the recommendations from the mesting was that the newly-appomted Lead Centre fom
bique should be duced to the use of the reports. Sub ily, a shert training session
was beld at the GCOS Secretariat for the new represextative, Jose Sequewa. Feddould el Ouazzany form

Moroceo and Bryant Korzeniewski from the US also joined for the trainine.
The full mesting report is available here: GCOS-156

‘GCOS Cooperation Mechanizsm

The GCOS Ci GCM) i= a multi-g funding meck iblished to identify
and make the most effective use of resources available for improving global absemng systems for climate in
developing countmes, particularly in order “to snable them to collect, exchange, and vilize data on 2 confinumg
basts n pursuance of the UNFCOCC.” A sumber of implementation and renovation projects recently fimded by
denor countries to the GCM can be found under the ttem “Implementation Projects” below,

The 7" Maeting of the GCOS Cooperation Mechanism Board was held on 19 September 2011 at the Eurepean
Cen= for Medium-Range Weather Forecasts (ECMWE) in Readinz, UK. immedistely praceding the 19"
session of the GCOS Steering Committee The report of the Mesting is available form the GCOS website:
GL0S-151, The GCOS Director noted that the application of finds to projects undertaken though the GCM is
ane of the most visible things that the GCOS Secretariat does to facilitate improvements m climate observing
systems in developing countries.

Implementation Projects
Several projects simed at expanding 2nd improving the GCOS Upper-Alr and Surface Networks (GUAN and
GSM) have continuad or been launched in recent mont
*  The upgrade of the GSN stations m]»bdzgascu managed by the UK Met Office, will be mitisted in 2
fow months with the i of Staff from visited the Mst Office in Exstar
for initizl nzining  Wet Office staff will lead the first fow motallations and then have staff from
Madagasear do the remainder.
«  Two suface stations have been upgraded in the Cook Tlands, and radiosondes to restart the upper-zir
soundings from Rarotonga have been supplied. Radiosondes wers also provided lact year to Khartoum,
Dar es Salaam. and Mauntius
«  The project to upgrade surface stations in Angola has been delayed seversl times but istallations
should begin in May
= The telecommumications capability of Zambia will be addressed next, and the request for proposals has
been sent out

GCOS newsletter - April 2012 | 1

Newsletter - 2/2012

Welcome to the 10" issue of the GCOS newsletter.

Scientific Highlights

+* W (WCEP) Itemationsl Conferanca on s,

& Climats Prosrsmma Silver Spring, TUSA Mav 7-11

Observing Domains, Networks and Measuring Systems

CBS Lead Centras

BSRN

The 12th bi-snusl mesting of the Eassline Surface Redistion Nehuork (ESAN)
Wagnar Institute in Potsdam, Germany, from 1-3 August 2012, Called 3 'scienca and revien wo
e mesting was =n interasting micture behveen & scimbfic conferance and & nebwork coardination
workshap that brought togsthar BSRM scientists, stetion menagars, dets users, and sxperts in arsss
related to BSRN. Anna Mikslsan from the GCOS Searstariat provided an averview prassntation from the
international programme perspective, in which she concantrated on the GOUS implementation strategy and
how the BSRN fis into this concept, This strateay nwvolves 3 himarchy of complementary types of
obsarving natworls that will provid the i sit and satelite obsarvations nseded to monitor the global
climata syst =nd BSFM hzs been dasignated as the GCOS bassline network for the Essantial Climate
Vari; ‘surface radistion’ in 2004, Morz information i =vailzble on the ESRN wabsita:

GRUAN 1CM-4 and Network Design Workshop

The 3 Implementation and Coordination Mesting (ICh-4) of the GLOS Reference Unperdir Netwark

{SRUAN) was hasted by the Japan Msteorological Agency (JMA) in Tokya, Jspan, from 5-9 March 2012,
The annual 1T afford an appartunity for the Warking Group an GRUAN (farmarly the Warking Group an

Atmaspharic Reference Observations: WE-A tha GRUAN Le=d Centre, and representstives from current

and praspactive GRUAN sites, = wall 35 othar stekeholders, to raview prograss, highlight issuss and plan

tha way forward for GRUAN, Tha mesting report is available hara: A PDF

GRUAN sites wil provide long-term, high-quality, srror-charscterized upper-sir climste racords to sddress
the ne=ds of four main scintific user communities, viz. climate change detection and sttrbution, sstelit
validation, understanding of stmospheric procssss, and numerical westher pradiction, The intisl nebwork,
currantly conskting of 15 sites, is expacted o aventusly sxpand to 3540 sites, To carsfully plen its
expansion and ko most effectivaly advance GRUAN'S scientific objectivas, = Network Cesion Workshop was
held in Furstenwalde, Germany, from 13-15 June 2012, Bringing together reprasentatives from the four
usar communities, the werkshop simed to define the criteria which shauld quids GRUAN 2= sxpands to the
full suite of sites. Thess criteria wers capturad in four white papers, which will ba synthasizad into =
GRUAN Repart lstar this yaar,

For further information veit the GRUAN homepage: hito: w.aruan.org. or the GRUAN Communication
Plstform (blog} at: h rusn.wordpr am.

'GCOS Cooperation Mechanism

Ths GCCS Cooparstion Machanism (GQM) i & mukti-govemmentsl funding mechankm, estsblished to
identify and maks tha most sffactiva Use of resources avaiable for improving global obsarving systems for
climate in devaloping countries, particularly in arder "to ensble them to collact, exchangs, nd utilze data
on = continuing basis n pursuance of the UNFCOC," & number of implementstion and renovation projects
recently funded by denor countries to the GCM can be found nder the item 'Irplementation Projects’
below,

Tha Sth Masting of the GCOS Cooparation Machanizm Board will bz held on 3 Saptambar 2012 at the WHO
Headquarters in Genava, back to back with the 20th session of the GCOS Stesring Committes,

GCOS newEste - Seolemoer 2012 1
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Articles

International assistance

by Rickard K Thigoen

PROGRESS REPORT

An update on worldwide
GCOS projects

The Global Climate Observing System has accelerated ts program to help implement a
number of renovation projects in developing areas around the world

Continental support

Article in MTI
Magazine, May
2012
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The GCOS at 20 years:

the origin,

achievement and future development
of the Global Climate Observing System

John Houghton,' John
Townshend,? Kirk
Dawson,’ Paul Mason,*
John Zillman,* Adrian
Simmons®

physical, chemical
and biological properties and atmospheric,
oceanic, hydrologic, cryospheric and terres
trial processes. It is co-sponsored by three
U System . under

Conforance (WCC-3) identified GCOS a5 an
essential element of the new GFCS and its
further development In support of climate
services worldwide is an important focus of
e GFCS

s
the leadership of the World Metecrological
Organization (WMO) and the non-

ional Coundil for

*Former Ch the UK

Article to published |r1
the RMetS “Weather” in
Sep 2012 issue;

GCOS

GLOBAL CLIMATE OBSERVING SYSTEM

ffice

Wniversity of Maryland, USA

*Former Executive Director of the
Canadian Institute for Climate Studies

“University of Reading

iniversity of Melbourne, Australia

*European Centre for Medium-Range
Weather Forecasts

Introduction

Sclentists concerned with cimate variability
and change have, from the very beginning,

Science ICSU], and it consists mainly of the
climate-relevant components of their estab:
lished global observing systems for the
atmosphere, ocean and land. It sarves as the
dimate component of the Global Earth
Observation System of Systems (GEOSS) and
supports all components of the World
Climate Programme (WCP), the Globaf
Framework for Climate Services (GFCS), the
Intergovernmental Panel on ClimateChange
(IPCC) and the UN Framework Conve
on Climate Change (UNFCCC)
The purpase, objectives, conc:
ation, governance and finarci

tof oper-
arrange:

recognized the importance of
10 our understanding of the atmosphere
and the application of atmospheric science
to human affairs. Without accurate, high
quality observations on all time and space
scales, climate sciance and services could
make only limited progress. Systematic
international coordination of weather and
climate observations began around the
middle of the nineteenth century, and
advanced rapidy in the 19605 and 19705 as
the advent of digital computers and Earth-
observing satelltes inspiced the establisn-
ment of the operational World Weather
Watch

ments for GG
of Understanding (MOU),amongst.ts spon.
sors. The MOU orlginallf provided for a Joint
scientific and Technlcal:Committee USTC);
this was replaced o 1998 by 2 Steering
Committee (SC).to famulate the overall
concept and stope of the GCOS and to pro-
vide scientifié.and téchnical guidance to
spansoring an ipating organizations
and agenciés fof ts planning, implementa-
tion 474 further development. The initial
GCOS Blan was completed in 1995 and its
firther plapning and implementation have
Dogeeded, under the guidance of expert

d panels for

Programme. But the really great stop far
ward came in the 19805 with the realization
that understanding and predicting climate
would require the involvement of 3, much!
wider set of scientific communitiesand
comprehensive observation of thetentire
atmosphere-ocean-ladd_ climate_system.
This inspired the vision for,an integrated
Global Climate Observing System (GEOS).
The GCOS was formally established in
1992 as an internationaliinterdgency, inter
disciplinary framework for mesting the full
range of national and Intenational needs
for climate observations, Its goal is to pro
vide comprohensive information on the
total climate system, involving a

erving-
the atmosphere, ocean and land, though
the sponsors’established observing system
Zoordinatien mechanisms as wellas through
the various national operational and

parties to the UNFCCC, a specific Convention-
ed Implementation Plan for the Global
Observing System for Climate in Support of
the UNFCCC’ was finalized In 2004 and
updated In 2010, and  serles of Reglonal
Action Plans (RAPs) for GCOS Implementa-
tion for ten separate groups of developing
countries was prepared over the period
2001-2006. The 2003 Third World

Plan called for by
the May 2011 ‘World Meteorological
Congress.

Much has'been achieved, over the past
20 years, thioughthe establishment of the
GCOS andiits support for the WCP, the IPCC
and the UNFCGC. But the need for reliable
climate ‘observations has grown rapidly
Climate;observing networks in most parts
of the waid remain Inadequate for meeting
important current needs for dlimate infor-
mation and they fall far short of what will
be required over the coming decades 10
support a scientifically-sound response (@
the adaptation and mitigation challenges of
human-induced ciimate change.

As suceessive Chairs of the GCOS JSTC/SC
over the past 20 years, we consider it timely
to remind the international climate com
munity of the origin and early planning of
GCOS, to Identify a few of the highlights and
lessons learned from its early years, and to
offer some views on it future
development.

In the available space, we can tell only 3
very brief version of the GCOS story and
must therefore refer interested readers to
the extensive series of GCOS publications
for the full picture. We include a short glos
sary at the end to facilitate navigation
through the sea of acronyms that fink the
GCOS with the wider worlds of Earth obser
vation and ciimate.

Origin of the GCOS

The design of the WMO World Weather
Watch (WWW) and the WMO-ICSU Global
Atmospheric Research Programme (GARP)
in the 19505 and 16705 had envisaged an
operational- and research-based observing
system that would meet the need for obser-
vations for climate as well as for ‘weather'
purposes. During the 19805, though, it
became clear that the emerging challenges
duced climate change would
require a more climate-focused and better
integrated abserving system than could be
provided solely by the WAW Globa

of human

Magazine
International Innovation
(September 2012)

ICSU

International Council for Science

T

(2 ),
;1\—
7




Poster in 2012
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Wie viele Leute arbeiten fur GCOS?

GCOS Secretariat (5)

kGCOS Steering Corﬁmittee (16 members, 1 Chairman)

GCOS Panels
fur Atmosphare, Ozeane und Land: (3 x 12 members, 3 Chairmen)

Cooperation Mechanism (2)

Mitarbeiter in den GTOS und GOOS Sekretariaten: (2)
National Coordinators: (23, plus staff)

Total: 90+
plus viele Experten, i.e., GRUAN, AGG, rapporteurs...

@)ccos ol
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Improving the global observing systems for climate ?

@6C0s

GCos
COOPERATION

MECHANISM

SUPPORTING THE IMPLEMENTATION OF UNFCCC ARTICLE §

http://gcos.wmo.int
® RO Ly @

= Promote the actions in the GCOS
Implementation Plan

wHo

= (QOperate a cooperation mechanism
= Develop Regional Action Plans
Advocate national coordination

GLOBAL CLIMATE OBSERVING SYSTEM



Implementation — national

o
%)
@ GCOS
®
THE
IMPLEMENTATION
Qe e e OF THE GLOBAL
CLIMATE OBSERVING ® °
SYSTEM AT THE
. NATIONAL LEVEL
Swiss GCOS Data
in International Data
Centers
Suiss GG0S OMce
Facks fc s itkrlogs and Comalogy et
- http://gcos.wmo.int
@ @O ficsy
[ |
National s‘?n.\.. — Implementation Plan of
Climate Obszrving System
God Ones hases) o 4034 Jwarhad Climate Observing System in China

' E (GCOS-China)
' ' Renhe Zhang
. . - Chinese Academy of Meteorological Sciences

Examples of effective coordination with Member countries:
Switzerland, Australia, Germany and the United States of America.

Fea e | 1)) QI o
1) L W W g 1o
o ©ooc UNEP

International Council for Science
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The end of my talk

* http://gcos.wmo.int

News Contact Publicatibns Calendar Site'map GLOBAL CLIMATE OBSERVING SYSTEM

» News News

About GCOS

Climate Observation Needs

Obsenving Systems and Data

Activities

Partners

Outreach

Contact

GCOS 1992-2012 - 20 Years in Service for Climate Observations

The year 2012 marks the 20th anniversary of the Global Climate Observing System (GCOS). the system dedicated to ensuring
provision of the observational data and information that is the foundation for decisions on climate

The GCOS Programme formally celebrated the 20th anniversary of the Global Climate Observing System on Friday. 29 June 2012
during the 64th WMO Executive Council meeting in Geneva. The celebration provided an opportunity to review the origins of the
GCOS. to take stock of the accomplishments of GCOS in the first twenty years of its existence. and to think ahead about new opportunities and challenges for GCOS

Agenda of the Symposium "GCOS - Yesterday, Today, Tomorrow™ APDE
Download the presentations as zip-archive {92 MB)

Download the brochure: "GCOS 1992-2012 - 20\Years in Sewice for Climate Obsefvations”

Satellite Supplement up-dated in 2011

The suppl details to the satellite-based p of the “Impl; tation Plan for the Global Obsering System for Climate in Support of the UNFCCC (2010 Update)” have been publicly
reviewed and comments have been taken into account after consultation with the broader GCOS expert community.

The lled "Satellite l " provides additional technical detail to the actions and needs identified in the in 2010 updated GCOS Impl; ion Plan related to satellite-based ob

for climate for each of the Essential Climate Variables (ECVs). In particular. it details the specific satellite data records that should be sustained in accordance with the GCOS Climate Monitoring
Principles. as well as other important I | satellite observations that are needed on occasion or at regular intervals

Download the document here: APDF

Upcoming events

() IOO 99 ICSU
‘\_:::1.' : 10C l_,l N hp International Council for Science
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ORIGIN OF THE GLOBAL CLIMATE OBSERVING SYSTEM (GCOS)

AP

il THE GLOBAL CIL ). \E
TEb

OBSERVING

Conference Statement

“Present observational systems for monitoring the
climate system are inadequate for operational and
research purposes. They are deteriorating in both
industrialised and developing regions.” (Part IC
para 3)

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

observing components.” (Part IC, para 5) A ng‘g:;;:::’:’:fdtz Ja:_ “td s"‘_"’ St‘ff’}‘l’é‘°“"?::°d by
1Nt ocientiric Committee

for the World Climate Research Programme

at

PROCEEDINGS OF THE SECOND WORLD CLIMATE CONFERENCE Winchester, United Kingdom

14-15 January, 1991

EDITED BY J. JAGER AND H.L. FERGUSON

%% The Meteorological Office

COREL\R3374-9



GCOS - Space Based Observations

Committee on Earth Observation Satellites (CEOS):
(Research & Development Satellites)

« CEOS Climate meeting, 1st Feb 2010 - establishment of an Working Group
on Climate (chaired by Marc Dowell, JRC)

GCOS is invited as observer
» Strategic Implementation Team meetings
* Plenary, 24 — 25 October 2012, Bangalore, India

CEOS response to the GCOS Implementation Plan and its Satellite Supplement
reported to COP18, SBSTA37, Doha, 25 Nov — 7 Dec 2012

Coordination Group for Meteorological Satellites (CGMS):
(Operational Meteorological (and Climatological) Satellites)
* Plenary 7 — 8 November 2012, Lugano, Switzerland

"N == fany
@) 6Cos @) @ @ & L icsy
—,4‘\-:- Yo UNEP International Council for Science
GLOBAL CLIMATE OBSERVING SYSTEM
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GCOS - Space Based Observations

« ESA Climate Change Initiative (CClI)

« EUMETSAT - SCOPE-CM Sustained Coordinated Processing of
Environmental Satellite Data for Climate Monitoring

« Architecture Requirements for Space based Climate Monitoring

@GCOS @) Il @ &) <@> ICSU
o © loc  UNEP
GLOBAL CLIMATE OBSERVING SYSTEM



GCOS - In-Situ Based Observations

GRUAN* Meeting ICM-4, 5-9 March 2012, Tokyo, Japan
Next GRUAN meeting (ICM-5), 25-28 February 2013, Cabauw, The Netherlands.

GTN meetings: Global Terrestrial Neworks

WMO Technical Commissions, in particular:

« Commission for Basic Systems (CBS) (every 2 years), currently met 2012, 2014...

» CBS-Lead Centre Meeting for GCOS, 10-14 Oct 2011, Hamburg

« Commission for Climatology (CCI) (every 4 years), next in 2014
GCOS Cooperation Mechanism (GCM): E.g., Madagascar

*GRUAN = GCOS Reference Upper-Air Network

@Gcos
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Implementation —regional

Table 1. Regional Workshop Programme Schedule

b

. Location of Location of Action
Region Regional Workshop Date Plan Meeting Date
Pacific Islands Apia, August Honolulu, October
Samoa 2000 Hawaii 2001
Eastern and Kisumu, October Nairobi, January
Southern Africa Kenya 2001 Kenya 2002
gﬁgtt;a; America San Jogé, March Bridgetown, May
Caribbean Costa Rica 2002 Barbados 2002
East and Singapore, September Beijing, March
Southeast Asia Singapore 2002 China 2003
Western and Niamey, March Dakar, September
Central Africa Niger 2003 Senegal 2003
, Santiago, October Buenos Aires, April
South America Chile 2003 Argentina 2004
. Almaty, May Yerevan, September
Central Asia Kazakhstan 2004 Armenia 2004
South and New Delhi, October Isfahan, May
Southwest Asia India 2004 Iran 2005
Eastern and Leipzig, April Ljubljana, September
Central Europe Germany 2005 Slovenia 2005
Mediterranean Marrakech, November Tunis, May
Basin Morocco 2005 Tunisia

GLOBAL CLIMATE OBSERVING SYSTEM

wMo

2006




4 \ United Nations . .
\\‘i\@ ;’y Framework Convention on CO O p eratl O n MeC h an | S m

w Climate Change

GCOS Cooperation Mechanism

revitalises key stations in baseline networks,;

using donations made for the purpose.

recent or forthcoming projects

include support for:

- Climate Surface Network stations in
Angola, Cuba, Madagascar and Zambia
- Radio sonde stations at

Khartoum, Rarotonga and Yerevan

- Radiation network station in Nigeria

@)ccos

GLOBAL CLIMATE OBSERVING SYSTEM




