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1.

ORGANIZATION OF THE SESSION

1.1

Opening of the Session

1.1.1
Dr. D.N. Axford, Deputy Secretary General of WMO welcomed the
participants on behalf of the Secretary General, Prof. G.O.P. Obasi, and of
the President of CCI, Dr. John Maunder, who could not attend due to other
commitments.
1.1.2
Dr. Axford considered as a significant event the first meeting of
the CCI Working Group on Climate Change Detection which was established by the
President of CCI as requested by Resolution 5 of EC-XLIII as a follow-up of a
decision made by the Eleventh World Meteorological Congress in May 1991. He
noted that the EC Resolution established the terms of reference of the Working
Group which included the mandate to prepare regular, authoritative reports on
the applicability and interpretability of databases which may be used for the
detection of climate change. There is much work being done in this field and
the Working Group can serve as a co-ordination mechanism and a catalyst to
further these activities. Dr. Axford stressed that in further regard to the
terms of reference, the Working Group should carry out its activities within
the context of the Climate Change Detection Project (CCDP), which has been
approved and funded by Congress for the eleventh financial period (1992-95).
He related to the Working Group that an experts meeting on the CCDP was held
in Canada in 1990 and the report of that meeting would be introduced during
the week.
He expressed his understanding that the Working Group will
specifically concentrate on updating the implementation plan for the CCDP.
Dr. Axford, in conclusion, wished great success to the Working Group during
the week and in the future with this very topical and important work.
1.1.3

The list of participants is attached to this report as Annex I.

1.2

Election of the Chairman of the Working Group

1.2.1
The floor was opened for nominations for Chairman of the Working
Group. Dr. Kenneth Hadeen nominated Gordon McKay of Canada as an extremely
well qualified and experienced person to Chair the Working Group. The group
members unanimously agreed Mr. McKay should be the Chairman of the Working
Group.
1.3

Adoption of the Agenda

1.3.1
Mr. McKay thanked the group for their support. He mentioned recent
contact with the President of CCI, Dr. Maunder, who is very interested in the
proceedings of this group.
1.3.2
It was noted that the outcome of the meeting would be used by the
President of CCI for presentations to the CCI Advisory Committee on the
Co-ordination of Applications and Data (ACCAD) which will meet on
19-20 November 1991. Mr. McKay also stressed the need for interaction between
this group and the CCI Working Group on Climate Data (Working GroupCD), which
will meet on
11-15 November 1991. Many of the activities of the WCD are directly related
to the Climate Change Detection Project.
1.3.3
The provisional agenda was adopted with no changes.
reproduced as Annex II of this report.

The agenda is
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2.

STATUS OF CURRENT WMO ACTIVITIES ON CLIMATE CHANGE DETECTION

2.1
As a prelude to specific presentations on the status of WMO
activities, the Chairman invited the Group to scan the background documents
provided which depict the chain of events leading to this meeting. These
included:
i)

the request by CC1-X in April 1989 to develop proposals for
the CCDP;

ii)

the endorsement by the Advisory Working Group of CCI in 1990;

iii)

the approval by EC-XLII;

iv)

the CCDP expert meeting in Niagara-on-the-Lake, Ontario,
Canada in November, 1990 (published as WCDP-13);

v)

the approval by CG-XI, with the proposal to form a CCI
Climate Change Detection Panel;

vi)

Resolution 5 of the EC-XLIII which requested the President
of CCI to establish the CCI Working Group on Climate Change
Detection with specified terms of reference (Annex III).

2.2
During this portion of the meeting presentations were given by
Secretariat Staff concerning other projects in the Programme which have a
bearing on the CCDP. These include:
CLICOM the CLImate COMputing system which
nearly 100 Member countries;

is now installed

in

DAta REscue (DARE) which is saving millions of deteriorating
climatological manuscripts in Regional Association I, through the
auspices of WMO, UNEP and the Belgian Government;
INFOCLIMA, the catalogue of climatic datasets, observing stations,
archiving centres, etc., and;
Archival Survey for Climate History, which is examining the
feasibility of using professional archivists to unlock hidden
climatic information in historical archives.
2.3
A presentation was also given on the background of WCP-Water, a
combined component of the WMO World Climate and Hydrological and Water
Resources Programmes, in relationship with UNESCO, ICSU and other
international and national institutions. A summary listing was presented of
activity areas and priority projects for WCP-Water as prepared by the Fifth
Planning Meeting on WCP-Water.
There was a general agreement that
hydrological databases are an important facet in the description of the
climate system and hold some keys to the detection of climate change.
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2.4
A presentation on IPCC activities was given by Dr. N. Sundararaman,
Secretary of IPCC. He mapped out the general strategy of IPCC which includes,
inter alia, the following tasks:
Further determination of GHG sources and sinks including
deforestation rates, sources of methane, recalculating global
warming potential, etc.
Further investigation into regional predictions and impacts.
Investigation of technologies which will result in lower GHG
emissions.
Additional research concerning Agriculture and Forestry.
Assessment of national vulnerabilities to Sea Level Rise
-

Emissions scenarios

He noted that the IPCC is in the process of preparing a supplemental report
to update the first Assessment report, to be ready by February 1992. He also
noted that the second major IPCC assessment is scheduled for 1995. Concerning
climate change detection, Dr. Sundararaman suggested to use parameters other
than temperature, to explore ratios and other combinations of variables. He
also noted upcoming IPCC activities including a two-day Climate Observations
Workshop, 25-26 November 1991, the results of which should be pertinent to
this Working Group.
2.5
A presentation was made by Dr. Ichtiaque Rassool concerning IGBP
activities related to climate change. These include the IGBP Core Projects
related to:
Atmospheric Chemistry
Biosphere Aspects
Global Change and Terrestial Ecosystems
Global Modelling
Past Global Changes
Joint Global Ocean Flux Study
He described the overall relationship between the Physical Climate System and
the Ecosystem and their influence on and by biophysical and biochemical
processes. Dr. Rassool described the IGBP Data and Information system which
embraces a strategy which, inter alia, includes the specification of data
needs, the production of datasets, and the stimulation of activities to
evaluate the archiving and distribution of data related to IGBP activities.
The Working Group members were interested in the IGBP activities, and noted
the importance of close relationships between the IGBP and the Climate Change
Detection project.
3.

SCIENTIFIC ISSUES RELATING TO CLIMATE CHANGE DETECTION

3.1
General discussion was held concerning a
issues, which are specified below.

number

of

scientific

-

3.1.1

4

-

Detection Definition

3.1.1.1
The definition of detection includes attribution to an a priori
determined factor (e.g. enchanced greenhouse effect).
There was general
agreement that this is true, but Prof. G. Gruza suggested care be taken
because differing hypotheses may require different statistical approaches to
the problem of detection.
3.1.1.2
The problem of detection was discussed in the context of a signal
to noise differentiation, where the small detection signal must be extracted
from the noise of natural climate variability.
3.1.2

Normals

3.1.2.1
A
discussion
on
climate
normals
followed
during
which
Mr. V. Thapliyal displayed recent work that suggested the use of forty-year
normals to reduce much of the short-term variability.
3.1.2.2
Mr. Sun felt that care should be taken in choosing normals dataset
against which detection work is accomplished. The Working Group agreed and
felt that any comparison dataset, such as normals, is one whose applicability
should be defined within the context of the Climate Change Detection Project.
3.1.3

Inter-disciplinaryApproach

3.1.3.1
Mr. A. Tolkachev stressed the importance and use of data from the
complete climate system, e.g. sea surface and sub-surface océanographie
information, for climate change detection.
He cited the importance of
participation of the WOCE and TOGA scientific communities in CCDP work. He
introduced material on the Global Ocean Observing System, a summary of which
is included in Annex IV.
3.1.3.2
Mr. M. Gwynne also noted the importance of an interdisciplinary
approach to the detection issue. He explained that the Working Group must
foster interaction between WMO and other agencies such as IOC, UNEP, ICSU and
other organizations undertaking global and regional work of relevance in
related fields.
3.1.4

Uncertainties

3.1.4.1
Mr. C. Ropelewski focused on the major goals of this Working Group
and the CCDP, the quantification of uncertainties in the climate record and
the provision to the climate community of reports on database applicability.
He cited the main sources of uncertainty:
a. Random Errors
b. Instrument Errors
c. Sampling Uncertainties
d. Bias Uncertainties

He noted the importance of a fingerprinting or m u l t i - v a r i a t e approach to the
detection issue and advised the development of integrated d a t a s e t s .
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4.

STATUS OF DATA SETS FOR CLIMATE CHANGE DETECTION (Agenda Item 4)

4.1
An overview of work being accomplished toward the creation of
Global Baseline Datasets was presented by Dr. K. Hadeen, Rapporteur for Global
Baseline Datasets on the CCI Working Group on Climate Data (Annex V ) .
4.2
Dr. Hadeen stressed the importance of new co-ordination activities
in the USA between three separate components of NOAA: the National Climatic
Data Center; the Climate Analysis Center and; the Environmental Research
Laboratories.
These groups are working on a Global Climate Perspective
System. He cited work in the area of producing:

-

Aerological (CARDS);
Océanographie (COADS);
Land Surface (GHCN)

datasets. He also talked about the "Path Finder" activities within NOAA that
involve the reprocessing of satellite data with common parameters and
coefficients.
4.3
Mr. C. Ropelewski referred to the CAC plans for the near real-time
updating of the aerological dataset (CARDS). These updates will be passed to
the NCDC to help perpetuate the CARDS activities. He also cited the need to
bridge the gap between path-finder and EOS/DIS, which is scheduled to begin
near the turn of the century.
4.4
Mr. C. Ropelewski also mentioned the aggregation of radiosonde data
at the CAC which is in support of the GEWEX/GCTP project. This could be a
specific point of mutual interest between the GEWEX project of WCRP and the
Working Group on Climate Change Detection.
4.5
Mr. Crowe offered information concerning the Greenhouse Effect
Detection Experiment, GEDEX, proposed by NASA as a contribution to SAFISY,
1992. A workshop was held in Columbia, MD, USA, 9-11 July 1991, during which
dataset applicability was a major topic of discussion. A possible connection
to CCDP was recognized at that meeting. This experiment is developing a
CD-ROM of temperature datasets which may prove useful towards the detection of
climate change. The Working Group felt that a linkage with this activity is
important.
4.6
Mr. Sun stressed interpretation of reliable datasets which describe
changes in frequency, intensity and duration of extreme events as another
important activity towards the clarification of the detection issue. There
are many parameters and events which should be investigated, including, inter
alia:

-

Freeze dates
Warm/cold event duration and intensity
Storm frequency, intensity and location (including monsoons,
snowstorms, etc.)
Record breaking events (temperature, precipitation)
Drought duration, intensity, location
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5.

CLIMATE CHANGE DETECTION PROJECT (CCDP)

5.1

Planning of the Activities of the Working Group

5.1.1
The Working Group noted the critical need for significantly
improved, more complete and more relevant datasets for the improved
understanding and detection of climate change. A fundamental need is in
long-term, homogeneous, unbiased, co-ordinated datasets describing the
physical state of the atmosphere and related factors. In the absence of such
data, one can only speculate as to the occurence of climate change and all
projections will remain suspect.
The realization of such datasets, the
provision and dissemination of information needed for their credible
interpretation, as a definitive means of determining the occurence of a
climate change were recognized as basic functions of the Climate Change
Detection Project.
5.1.2
Accordingly, the Working Group proceeded to design a plan and
propose strategies for the attainment of those goals, through the
implementation of the CCDP noting the urgency expressed by Congress and the
EC. To establish the CCDP plan, it is necessary to examine the availability
of existing data, their quality, techniques for their enhancement both in
dataset creation and in subsequent interpretation. The group noted the many
deficiencies concerning climate data and its interpretation. To address these
concerns, the Working Group decided to focus its attention on factors
pertaining to:
i)
ii)
iii)
iv)
v)

dataset identification, creation and acquisition
the quantification of uncertainties in climate records
climate change detection strategies
intra-linkage mechanisms
advisory and reporting functions

and formed sub-groups to further discuss and report on these items.
reports of these groups form Annexes VI, VII and VIII to this report.
sub-groups were composed in the following manner:
Sub-group I

The
The

Datasets and Networks
K. Hadeen
H. Torres Nunes
L. Ogallo

- Chairman

(Report Annex VI)
Sub-group II

Quantification of uncertainties
strategies:
C.
S.
G.
V.
G.

Ropelewski
Anjian
Gruza
Thapliyal
Miiller-Westermeier

and

development

- Chairman

(Report Annex VII)

of
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Sub-group III

Inter-linkages
J.
A.
A.
M.

Sandilands
Kirouane
Tolkachev
Gwynne

- Chairman

(Report Annex VIII)
5.2

Datasets and Networks - Sub-group I

5.2.1
The review of datasets revealed highly evolved programs dedicated
to the creation of needed datasets but also a critical need for initiatives if
the sets and their use are to meet the requirements of climate change
detection. Actions complementary to those being undertaken or promoted by
GBDS activities were discussed;
Specifically,

enhancement (quality, completeness)
communication
capability to interpret
applicability to specific models.

5.2.3
The report of Sub-group I, which was fully endorsed by the Working
Group, stated that reliable and complete climate datasets are of prime
importance for climate change detection on regional and global scales and
subsequent studies of the impact of these changes on the social and economic
well being of individual nations. The Sub-group stressed the need for data of
sufficient spatial and temporal resolution in order to investigate climate
change in enough detail to meet regional requirements.
5.2.4
The Sub-group emphasized the importance of the list of elements for
climate change studies that was recommended at the meeting of experts at
Niagara-on-the-Lake, Canada in November 1990.
It also underscored the
importance of the integration of surface and satellite based observations
through a program guaranteeing data quality and continuity of calibration and
processing.
5.2.5
Sub-group I supported the Global Climate Observing System (GCOS),
citing the need for adequate observing networks with complete global
coverage. The Global Ocean Observing System component of GCOS is considered
vital for climate change detection research. They recommended that WMO
Members make every effort to meet WMO requirements for station density and
continuity of observations.
5.2.6
The importance of metadata, (i.e. information about observing
sites, intruments, time of observation, etc) was emphasized by the Sub-group.
Metadata should also include statistical methods used to determine means, and
documentation on algorithms used for processing of remotely sensed data.
5.2.7
The Sub-group recommended the establishment of regional expert
panels to evaluate the adequacy of global datasets for space and time
representativeness for the study of regional climate changes.
These
evaluations should include consultations with other scientists to determine
special requirements for areas of high climate sensitivity for the subsequent
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development of high quality data for these areas. In addition, they endorsed
the concept of dataset certification and the establishment of a process for
evaluating datasets through peer-reviewed reports.
5.3

Quantification of Uncertainties - Sub-group II

5.3.1
Sub-group II reported that a major requirement of the CCDP is the
provision to the scientific community of information on the interpretation of
datasets, so that appropriate adjustments can be made for biases and other
deficiencies. Errors from such sources can be equal in magnitude to predicted
changes, and it is essential for climate change detection that they be
eliminated, or at least reduced to very small quantities.
5.3.2
Sub-group II noted that if credible results are to be obtained from
CCD research then certain data deficiencies merit serious attention including:
*

Random errors, instrumental errors, sampling uncertainties, and
bias uncertainties.

*

Changes in the observation station environment,
island effects, altered land use effects, etc.

e.g.

heat

5.3.3
This Sub-group also noted that the analysis and interpretation of
such errors and biases require the availability of "metadata", i.e. data that
identifies the environment, etc., within which the observations were made.
Many attempts have been made to identify errors and biases with a view to
making appropriate adjustments to the observations. Yet on major concerns
such as urbanization effects, this information has not been appropriately
assembled and assessed for broadscale use by the scientific community. The
Sub-group recommended that a series of authoritative reports are needed for
guidance on these matters.
5.3.4
Sub-group II recognized the uncertainty problem as a multi-faceted
one and reinforced the IPCC formulation that the detection issue necessitates
the discovery and separation of the prediction "signal" from the "noise" of
natural climate variability. Furthermore, the Sub-group asserted that the
signal detected must be proven as attributable to Green House Gas (GHG)
forcing.
5.3.5
The Sub-group reaffirmed the necessity, as was stated by the
meeting of experts in Niagara-on-the-Lake, Canada to examine a variety of
variables and associated datasets to form a solid basis for the detection of
global and regional climate changes.
5.3.6
Sub-group II, in conjunction with points (b) and (c) of the Working
Group terms of reference, as specified by the Executive Council, engaged in
considerable discussion concerning statistical methodologies for the detection
of climate change. The Sub-group felt that the credible detection of climate
change is complex, and may require the assessment of complex interactions
within the climate system. The lack of appropriate procedures has led to much
speculation and confusion within the scientific community and doubts among
decision-makers. The development of a suitable procedure is important for the
attainment of the goal of CCD. The group discussed input by Dr. R. Sneyers,
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CCI Rapporteur on Statistical Methods in Climatology. Dr. Sneyers reminded
and encouraged the Working Group on the use of objective statistical analyses
for long time series evaluations, which can give insight into climate
evolution. Also, Prof. Gruza emphasized the use of statistical methods and
submitted an article which considers the problems of detecting climate change
using such methods. The paper is included as Annex IX.
5.3.7
The Sub-group stressed that new sources of information must be used
to address the CCD problem, and to that end it is essential that appropriate
means be developed and communicated for record blending (conventional with new
technology data). Furthermore, efforts are needed to develop model-adapted
datasets, generated by using 4-D data assimilation schemes, which utilize
information from a diversity of sources, such as upper air soundings, aircraft
observations, satellite measurements and proxy data. The generation of such
new data is a major challenge. The provision of appropriate instruction on
these and other activities is vital to successful detection of climate
change. This should be accomplished by scientific studies, the holding of
dedicated workshops, with the preparation, publication and distribution of
results to be used as guidance material.
5.4

Inter-linkages Sub-group III

5.4.1
This Sub-group asserted that the issues of climate change and its
detection are central to a large range of major programmes, which are
dependent on complete high-guality climate datasets. These programmes will
produce studies and climate-related data which may be of fundamental
importance in climate change detection.
Sub-group III underscored the
importance of strong and effective interaction with programmes of WCRP, IGBP,
those of IOC, and UNEP, etc., to help ensure that datasets and information
generated by these programmes will also be available for climate change
detection activities.
Particularly pertinent WCRP activities are GEWEX
(Global Energy and Water Experiment), TOGA (Tropical Ocean Global Atmosphere),
WOCE (World Ocean Circulation Experiment) and the GPCP (Global Precipitation
Climatology Project).
The group noted a list of GEWEX data sets and
recommended involvement by Working Group members in GEWEX meetings related to
data management.
5.4.2
Similarly, effective interaction is needed with the IPCC since it
must assess climate information and models that employ climate information,
undertake climate assessments and formulate responses to the GHG issue.
5.4.3
The Sub-group stressed the complexity of the CCD problem, the basic
need for guality and complete datasets and means of their proper
interpretation, a strong involvement of developing countries in the CCD
programme and training for their more effective involvement.
Among the
potential benefits are the acquisition of extremely valuable and urgently
needed datasets from isolated desert regions and ocean islands as well as the
development of needed scientific skills. Assistance will be required to
evolve networks, datasets and understanding for such areas.
6.

WORKING GROUP RECOMMENDATIONS

The Working Group, considering the reports of the three Sub-groups,
established the following recommendations:
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I.

Quantification of Uncertainties and Development of Strategies

A.

Climate change detection strategy should:
1.

focus on
scales;

persistent

anomalies on both global and

2.

be in accordance with our understanding of the physical causes
of climate change;

3.

enable, as much as possible,
greenhouse gas forcing;

4.

use a multidisciplinary approach;

attribution

of

regional

changes

to

5. define uncertainties in data and methodologies;
6.

attempt to separate the detection signal from the noise of
natural climatic variability.

B.

Enhance statistical basis for climate change detection by convening
expert meetings on statistical strategies and development of new
statistical anaylsis methods and datasets to be used for CCD.

C.

Establish an advisory working group to provide guidance on record
blending methodologies (e.g. the use of Climate Data Assimilation
Systems to merge available data and to reanalyze past data using
models and incorporating satellite and conventional data, and proxy
data and information).

D.

Convene
meetings of data network and numerical modelling
specialists concerning requirements for useful gridded datasets.

E.

Continue monitoring all significant influencing factors (e.g. trace
gases, solar irradiance, aerosol concentration, ENSO, surface
albedo, oceanic deep water formation).

F.

Develop authoritative reports, taking into account all above
activities
(i.e. analysis
methodologies,
potential
errors,
potential impact of assumptions and bias adjustments, etc.), which
define the applicability of datasets employed in climate change
detection.

II.

Dataset Identification, Interpretation and Acquisition

A.

Establish advisory groups to prepare guidance material on:
1. The standardized construction of metadata concerning satellite
and conventional data and other information.
2.

The categorization of the climate records according to biases
due to changes in location, observation practices and
environment, based on the collection of metadata.

- 11 -

B.

Support efforts to create model-adapted gridded datasets by the use
of 4-D data assimilation schemes.

C.

Strongly support the building of global
encourage members to:

baseline

datasets

and

1. Exchange data and metadata in order to build these datasets;
2.

D.

Develop and assist in acquisition of datasets for unique areas,
e.g. desert and ocean island sites.

Maintain and enhance climate observation programmes:
1. Establish strong ties with GCOS;
2.

E.

Promote continuity and strenghtening of accurate observational
networks which meet WMO network requirements.

Encourage :
1. maintenance of rural, long-time-series stations;
2.

2-year parallel observations with programme/site changes.

F.

Establish Regional panels to evaluate adequacy of GBDS for regional
CCD studies.

G.

Investigate special
sensitivity.

H.

Establish a peer-reviewed, dataset certification process.

I.

Enter related research papers, meeting reports and measures of
dataset quality into the WMO INFOCLIMA, climate data referral
system.

III.

Inter-linkages

A.

Involve Working Group members in:

dataset

needs

for

areas

of

high

climate

1. GHG Detection Experiment (SAFISY) and
2.
B.

IPCC meetings related to data management.

Encourage WMO interaction on CCD related matters with:
1.

IOC, ICSU, TJNEP and others in monitoring programmes, e.g.
Earthwatch,
IODE
and
Harmonization
of
Environmental
Measurements, and in related training activities;

2.

co-sponsorships of and co-ordination with Ocean Climate Data
Workshop and Snow Watch Conference.
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C.

Develop close relationship to major scientific programmes concerned
with climate change such as: WCRP, IGBP, etc.

D.

Consult with ICSU and its World Data Centres (WDC) panel re:
1.

holding approved datasets at WDC's and

2.

establishing an international master referral system.

E.

Support CCD training workshops and seminars in developing
countries, viz: in 1992 in Regional Association III or Regional
Association IV.

F.

Enhance visiting scientist programmes for technical experts
concerned with aspects of CCD to work in developing countries.

G.

Foster involvement of developing country scientists
supported programmes, e.g. by supporting CCD related
climate studies.

H.

Establish strong ties with global observing systems, e.g. GCOS,
GOOS, GLOSS and related information systems.

I.

Strengthen related regional centre
development and implementation of:
1.

software packages;

2.

introduction of new technologies.

J.

Prepare and
activities.

distribute

7.

ADOPTION OF THE REPORT

information

capabilities

packages

in CCD
regional

through

the

concerning

CCD

The Working Group, after approving the draft report of the session
agreed that the final editing and minor changes including a list of acronyms
(Annex X) could be introduced by the Secretariat and reviewed by the Chairman.
8.

CLOSURE OF THE SESSION

The first session of the CCI Working Group on Climate Change
Detection was closed at 12:00 p.m. on 25 October 1991.
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ANNEX III

Res. 5 (EC-XLIII) - CLIMATE CHANGE DETECTION

THE EXECUTIVE COUNCIL,
NOTING:
(1) The abridged final report of the tenth session of the Commission
for Climatology,
(2) Eleventh World Meteorological Congress, paragraph 3.2.1.3 of the
general summary of the abridged report,
(3) WMO Third Long-term Plan, Part II, Vol.2,
(4) Report of meeting of experts on Climate Change Detection Project
(Niagara-on-the-Lake, 26-30 November 1990),
CONSIDERING that:
(1) Because of major interest and concern regarding the early
detection of climate change there will be a long standing requirement for an
ongoing evaluation of climate on global and regional scales,
(2) In compliance with the decision by Eleventh Congress, WMO,
through its Commission for Climatology, should assume responsibility for the
co-ordination and implementation «of the World Climate Data and Monitoring
Programme, including the Climate Change Detection Project approved by Congress,

RECOGNIZING that Eleventh Congress endorsed a proposal to form a WMO
Climate Change Detection Panel, comprised of a small core group to provide
regular authoritative reports on interpretation and applicability of data
bases for the detection of climate change on regional and global scales,
REQUESTS the president of CCI to establish such a panel as the CCI
Working Group on Climate Change Detection with terms of reference along the
following lines:
(a) To prepare regular authoritative reports on the interpretation
and applicability of data bases for * the detection of climate
change on regional and global scales and to submit these reports
annually to the Executive Council through the president of CCI;
(b) To serve as an advisory body to the Executive Council, through
the Commission for Climatology, on activities related to the
detection of climate change;
(c) To provide, as appropriate, an
input
to updating
implementation plan for the Climate Change Detection Project;

the
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(d) To co-operate as may be required, with other bodies of WMO and
other organizations;
(e) To keep abreast of scientific developments
monitoring- and detection of climate change;

involving

the

URGES Members to make available to the CCI,.Working Group on Climate
Change Detection their experience in the analysis of climate data and in the
preparation of reference climate data sets, as well as other information
necessary for the work of the CCI Working Group;
REQUESTS the Secretary-General, within available budgetary resources:
(1) To make necessary arrangements for initiating the work of the CCI
Working Group on Climate Change Detection including provision for its sessions;
(2) To ensure the effective participation of developing countries in
the work of the CCI Working Group on Climate Change Detection.

ANNEX IV

INTERGOVERNMENTAL OCEANOGRAPHIC
COMMISSION (Of UNESCO)

GLOBAL OCEAN OBSERVING SYSTEM
SUMMARY FOR THE FIRST SESSION OF THE WMO WORKING GROUP ON
CLIMATE CHANGE DETECTION
(Geneva, Switzerland, 21-25 October 1991)

prepared by the GOOS Support Office
Secretariat of the Intergovernmental Océanographie Commission (IOC)
UNESCO, 7 Place de Fontenoy, Paris, France

I.

Background
The IOC has long recognized the need to increase ocean observations and
data exchange. To that end, the IOC Assembly at its Fourteenth Session agreed
to accelerate the development of ocean observing systems and at its Fifteenth
Session adopted Resolution IOC-XV-4 to initiate development of a Global Ocean
Observing System (GOOS).
This action is also in response to the UN General
Assembly Resolution on the Protection of Global Climate for Present and Future
Generations of Mankind and recommendations made by the Intergovernmental Panel
on Climate Change. The WMO at its Forty-First Executive Council in 1989 adopted
Resolution
ll(EC-XLI) to cooperate with the IOC on this initiative.
Additionally, the Second World Climate Conference concluded that there is an
urgent need to create a Global Climate Observing System (GCOS) building upon
existing systems to the extent possible, in particular the Integrated Global
Ocean Services System and the World Weather Watch, and the establishment of a
Global Ocean Observing System.
At its Sixteenth Assembly in March 1991, the IOC re-confirmed its decision
to undertake development of a Global Ocean Observing System (GOOS) (Resolution
IOC-XVI-8). The 11th World Meteorological Congress agreed to co-operate with IOC
in the development, implementation and maintenance of GOOS (Resolution 21 (CgXI). As a result of this decision and the decision of the UNEP Governing Council
in May 1991, climate-related components will be developed jointly with the WMO
as the ocean component of a Global Climate Observing System, and coastal
monitoring components will be developed jointly with UNEP and WMO.
II.

Description
A Global Ocean Observing System, which uses a globally-coordinated,
scientifically-based strategy, is necessary to allow for co-ordinated monitoring
and subsequent prediction of environmental and climate changes globally,
regionally and nationally. As envisioned, this comprehensive and integrated
system will provide a mechanism for the co-ordinated management of data generated
from regular observations of major physical, chemical and biological properties
of the ocean, including the coastal zone and enclosed and semi-enclosed seas.
It will involve the co-ordination and distribution of data, information and
products to allow for the understanding of ocean processes, in particular those
relevant to global climate change and climate variability, research and
prediction, as well as to global environment changes and the management and
protection of ocean and coastal resources. The system will be based on the
principle of free and open exchange of data and the resulting information and
benefits. Figure 1 depicts a hypothetical GOOS system array in the future.
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IOC and the WMO, using the GTS.
Approximately 40,000 sub-surface
observations and 5000 salinity observations are transmitted annually. The
IGOSS Ship-of-Opportunity Programme includes over 200 ships taking
observations, many of which carry automated systems for automatically
encoding and transmitting data via satellite. Substantial national
commitments are needed to provide adequate coverage, particularly in the
Indian and Southern Oceans, data-sparse areas. The IGOSS Data Processing
and Services system includes World, Specialized and National océanographie
centers dealing with preparation of various océanographie data products.
iii) Global Sea Level Observing System (GLOSS) - the IOC program for the
provision of standardized sea level data (both in near real-time and
delayed mode) from a global network of stations. Presently about 200 of
the 306 proposed stations are operational, with the support of 79
countries. A selected set is connected to a global geodetic reference
system. Data is submitted to the Permanent Service for Mean Sea Level,
which disseminates and analyzes sea level data, as well as to TOGA ,WOCE
and IGOSS sea level centers. Substantial efforts are needed to establish
and maintain stations in the Arctic and Antarctic, as well as in Africa and
on remote islands.
iv)

Drifting Buoy Activities - managed by the IOC-WMO Drifting Buoy Cooperation Panel. Approximately 600 buoys are now operated by eleven
countries, with 35%-50% transmitting marine meteorological and surface
ocean data in real-time via the GTS. That proportion is increasing.

v)

International Océanographie Data Exchange (IODE) - the IOC programme which
maintains procedures and formats and fosters facilities for international
exchange of ocean data through a network of national océanographie data
centers, designated national agencies, responsible national océanographie
data centres, and world centres. A total of 42 countries now have national
data centres or designated national agencies. The marine data base of the
World Data Centre system contains data from more than 2,250,000
observations from 61 countries, including océanographie station data,
bathythermograph observations, biological and marine geological data, and
current measurements. The IOC has also developed a Marine Environmental
Data and Information Referral System (MEDI), a data source guide which
describes data sets available at data centers. Actions are being taken by
IOC and WMO, through IGOSS and IODE, to create a timely and complete global
ocean data and information base to support the World Climate Research
Programme and national programs.

vi)

In 1991 UNEP, IOC and WMO decided to initiate the development of a longterm global monitoring system of coastal and near-shore phenomena related
to climate change (as a component of GOOS) through the following pilot
activities: (1) sea level changes and coastal flooding, (2) coastal
circulation, (3) assessment of organic carbon accumulation in surface
coastal sediments, (4) changes in plankton community structure, (5) benthic
communities: coral reef ecosystems, and (6) terrestrial vegetation:
mangrove communities.
Planning is underway for several 3-year pilot
projects.

vii)

In 1991 WMO decided to establish in co-operation with ICSU and IOC a Global
Climate Observing System, to provide comprehensive information on the total
climate system, involving multidisciplinary range of atmospheric, oceanic,
hydraulic, cryospheric and biotic properties and processes. The GOOS
climate subsystem will constitute the océanographie component of GCOS.

viii) World Climate Programme - promotes, under the auspices of WMO,
internationally co-ordinated research and monitoring of climate variations
or changes, including a Global Climate Observing System as a joint WMOICSU-IOC activity, initiated in 1991, and a Climate Change Detection
Project initiated in 1989, and research programmes of WCRP - TOGA, WOCE,
GEWEX, ACSYS.
ix)

Global Investigation of Pollution in the Marine Environment (GIPME) implemented in close cooperation with UNEP, IAEA, IMO and ICES, GIPME is
conceptually bi-modal; regional activities are implemented under the
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umbrella of the Marine Pollution Monitoring system (MARPOLMON), and global
elements include the development of methodologies and intercalibration
exercises to ensure intercomparability of results from different regions
and laboratories.
VI.

The IOC Role and its Partners
'
As mentioned above, GOOS is an initiative of the IOC. Portions of GOOS
specifically related to GCOS and coastal monitoring are co-sponsored by the WMO
and UNEP, with close coordination being undertaken with a number of international
scientific bodies. The GOOS Support Office has been established in the IOC
Secretariat to assist in designing, planning and development of GOOS. It will
form the océanographie component of the GCOS Planning Office to be established
jointly by WMO, ICSU and WMO.
It is important to note, however, that GOOS will be implemented by national
facilities and services.

VI.

Actions to be Taken
IOC and WMO governing bodies have agreed that initial emphasis be given to
those components (modules) of GOOS required for global climate monitoring and
prediction as the ocean component of GCOS through strengthening IGOSS and other
relevant IOC and WMO activities. Although all requirements of GOOS are not yet
defined, real-time data is clearly needed for operational applications by Member
States.
A major commitment needs to be made by all countries to effectively
implement GOOS. Because all countries must be involved, substantial training and
assistance must be provided to developing countries. Close collaboration is
required between IOC, WMO and UNEP and other international intergovernmental and
non-governmental organizations for proper implementation. At the Sixteenth IOC
Assembly, a statement was adopted (Resolution IOC-XVI-16) (copy attached) to
submit to the 1992 United Nations Conference on Environment and Development
proposing a declaration urging countries to support the system.
VII. References
Toward a Global Ocean Observing System: A Strategy (IOC-XVI/8 Annex 3) 25
November 1990
Global Ocean Observing System: Status Report on Existing Ocean Elements
and Related Systems (IOC-INF-833), December 1990
Proposal for a Long-Term Monitoring System of Coastal and Near-Shore
Phenomena Related to Global Climate Change (UNEP-IOC-WMO/GCNSMS-I/6) 1990
The Global Climate Observing System, a proposal prepared by an ad hoc
group convened by the Chairman of the Joint Scientific Committee for the
World Climate Research Programme, 14-15 January 1991 (Winchester, United
Kingdom)
IOC Resolution XVI-8, Global Ocean Observing System
IOC Resolution XV-4, Global Integrated Ocean Observing System Development
WMO Resolution 11 (EC-XLI), Development of a Global Operational Observing
System
WMO Resolution 21 (Cg-XI), WMO's Involvement in the Development of a
Global Ocean Observing System
WMO Resolution 9 (Cg-XI), Global Climate Observing System
UNEP Decision 16/41 "Climate Change" (UNEP Governing Council-XVI)
UNEP Decision 16/26 "Oceans and coastal areas" (UNEP Governing CouncilXVI)
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umbrella of the Marine Pollution Monitoring system (MARPOLMON), and global
elements include the development of methodologies and intercalibration
exercises to ensure intercomparability of results from different regions
and laboratories.
VI.

The IOC Role and its Partners
'
As mentioned above, GOOS is an initiative of the IOC. Portions of GOOS
specifically related to GCOS and coastal monitoring are co-sponsored by the WMO
and UNEP, with close coordination being undertaken with a number of international
scientific bodies. The GOOS Support Office has been established in the IOC
Secretariat to assist in designing, planning and development of GOOS. It will
form the océanographie component of the GCOS Planning Office to be established
jointly by WMO, ICSU and WMO.
It is important to note, however, that GOOS will be implemented by national
facilities and services.

VI.

Actions to be Taken
IOC and WMO governing bodies have agreed that initial emphasis be given to
those components (modules) of GOOS required for global climate monitoring and
prediction as the ocean component of GCOS through strengthening IGOSS and other
relevant IOC and WMO activities. Although all requirements of GOOS are not yet
defined, real-time data is clearly needed for operational applications by Member
States.

A major commitment needs to be made by all countries to effectively
implement GOOS. Because all countries must be involved, substantial training and
assistance must be provided to developing countries. Close collaboration is
required between IOC, WMO and UNEP and other international intergovernmental and
non-governmental organizations for proper implementation. At the Sixteenth IOC
Assembly, a statement was adopted (Resolution IOC-XVI-16) (copy attached) to
submit to the 1992 United Nations Conference on Environment and Development
proposing a declaration urging countries to support the system.
VII. References
Toward a Global Ocean Observing System: A Strategy (IOC-XVI/8 Annex 3) 25
November 1990
Global Ocean Observing System: Status Report on Existing Ocean Elements
and Related Systems (IOC-INF-833), December 1990
Proposal for a Long-Term Monitoring System of Coastal and Near-Shore
Phenomena Related to Global Climate Change (UNEP-IOC-WMO/GCNSMS-I/6) 1990
The Global Climate Observing System, a proposal prepared by an ad hoc
group convened by the Chairman of the Joint Scientific Committee for the
World Climate Research Programme, 14-15 January 1991 (Winchester, United
Kingdom)
IOC Resolution XVI-8, Global Ocean Observing System
IOC Resolution XV-4, Global Integrated Ocean Observing System Development
WMO Resolution 11 (EC-XLI), Development of a Global Operational Observing
System
WMO Resolution 21 (Cg-XI), WMO's Involvement in the Development of a
Global Ocean Observing System
WMO Resolution 9 (Cg-XI), Global Climate Observing System
UNEP Decision 16/41 "Climate Change" (UNEP Governing Council-XVI)
UNEP Decision 16/26 "Oceans and coastal areas" (UNEP Governing CouncilXVI)
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Resolution XVM6
PREPARATION FOR THE 1992 UNITED NATIONS CONFERENCE
ON ENVIRONMENT AND DEVELOPMENT
The Intergovernmental Océanographie Commission,
Recalling Resolution EC-XXIIL3 on the IOC contribution to the 1992 United Nations Conference on
Environment and Development,
Noting with satisfaction the active participation of IOC representatives in the work of the Preparatory
Committee for UNCED and in the preparation of documentation for UNCED,
Considering the great importance attached to the development of observations and monitoring of the oceans,
shelf seas, the coastal zone, enclosed and semi-enclosed seas, for climate and global change and the state of
the health of the ocean and the importance of addressing all these components at UNCED,
Noting also Recommendation 0PC-IV3 of the Fourth Session of the IOC Committee on Ocean Processes
and Climate on the preparation of a draft declaration for adoption at the 1992 UNCED that would encourage
countries to contribute to the development and implementation of the comprehensive Global Ocean
Observing System,
Emphasizes the importance of using UNCED and its preparatory committees in increasing awareness of the
role of the ocean in the global environment and of the importance of ocean resources, in order to encourage
national commitments to a Global Ocean-Observing System;
Approves the attached Statement and Declaration for UNCED and requests the Chairman of IOC to bring
this Statement and Declaration to the attention of the 1992 UNCED for its adoption;
Urges Member States to bring this Statement and Declaration to the attention of their national
representatives to the 1992 UNCED;
Encourages the continued development, in co-operation with WMO and UNEP, of such observations and
monitoring, also seen in the context of the development of the Earth Watch System;
Instructs the Secretary to continue active IOC involvement in the work of the UNCED Preparatory
Committee.
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Resolution XV1-16
PREPARATION FOR THE 1992 UNITED NATIONS CONFERENCE
ON ENVIRONMENT AND DEVELOPMENT
The Intergovernmental Océanographie Commission,
Recalling Resolution EC-XXTTL3 on the IOC contribution to the 1992 United Nations Conference on
Environment and Development,
Noting with satisfaction the active participation of IOC representatives in the work of the Preparatory
Committee for UNCED and in the preparation of documentation for UNCED,
Considering the great importance attached to the development of observations and monitoring of the oceans,
shelf seas, the coastal zone, enclosed and semi-enclosed seas, for climate and global change and the state of
the health of the ocean and the importance of addressing all these components at UNCED,
Noting also Recommendation 0PC-IV3 of the Fourth Session of the IOC Committee on Ocean Processes
and Climate on the preparation of a draft declaration for adoption at the 1992 UNCED that would encourage
countries to contribute to the development and implementation of the comprehensive Global Ocean
Observing System,
Emphasizes the importance of using UNCED and its preparatory committees in increasing awareness of the
role of the ocean in the global environment and of the importance of ocean resources, in order to encourage
national commitments to a Global Ocean-Observing System;
Approves the attached Statement and Declaration for UNCED and requests the Chairman of IOC to bring
this Statement and Declaration to the attention of the 1992 UNCED for its adoption;
Urges Member States to bring this Statement and Declaration to the attention of their national
representatives to the 1992 UNCED;
Encourages the continued development, in co-operation with WMO and UNEP, of such observations and
monitoring, also seen in the context of the development of the Earth Watch System;
Instructs the Secretary to continue active IOC involvement in the work of the UNCED Preparatory
Committee.
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Annex to Resolution XVT-16
Statement for UNCED by the Sixteenth Assembly of the
Intergovernmental Océanographie Commission
Paris, France, 7-22 March 1991
The Sixteenth Assembly of the Intergovernmental Océanographie Commission of UNESCO,
deeply concerned with the need to improve understanding and prediction of the physical state and health of
the ocean and its role in environmental change and economic development, requests the United Nations
Conference on Environment and Development to consider and adopt the declaration in the Conclusion to
the present Appendix.
Introduction
1.
The oceans cover nearly three-fourths of the earth's surface and are essential to the health
of life on this planet. A substantial and increasing proportion of the global population live within the
influence of the coastal zone. Our understanding of ocean processes is developing rapidly through the
implementation of several major research programmes. Yet we need significantly expanded data on the
marine environment to understand the physical and chemical processes involved, the interaction with the
atmosphere, the complex coastal, benthic and deep-ocean ecology or the anthropogenic impacts that are
taking place.
2.
The ocean plays a key role in determining the earth's climate. The ability to understand and
predict weather and climate beyond a few weeks requires that ocean behaviour be taken into account. It may
soon be possible to describe and predict many aspects of ocean behaviour with enough accuracy to improve
significantly climate, weather and fishery forecasts. This achievement can be realized only if appropriate
observations of the oceans are made systematically and the data and analyses disseminated promptly.
3.
Global changes affect coastal areas. In addition to natural climate change and variability,
present evidence of anthropogenic environmental change in the ocean and the atmosphere, involving a
number of physical, chemical and biological processes, portends significant socio-economic impacts.
Monitoring and predicting such changes is a prerequisite to establishing adaptive policies. Mankind's timely
and effective response to changes will largely depend on the quality of information on the rate and magnitude
of change at regional and global scales.
Intergovernmental Decisions
In order to address these needs, a number of intergovernmental organizations have adopted
policies to respond to these challenges.
4.
UN General Assembly Resolution 44th Session, Second Committee, 22 December 1989,
states that Trotectioa of the oceans and all kinds of seas, including enclosed and semi-enclosed seas, and of
coastal areas and the protection, rational use and development of their living resources" and "Protection of
the atmosphere by combatting climate change, depletion of the ozone layer and transboundary air pollution*
is of major concern in maintaining the quality of the global environment (A/C.2/44/L.86).
5.
The Second World Climate Conference (29 October-7 November 1990) adopted conclusions
and recommendations which indicate an urgent need to create a Global Climate Observing System (GCOS).
The Conference Statement noted the importance of developing a Global Ocean Observing System of physical,
chemical and biological measurements as one basis for a GCOS, and cited the importance of both spacebased and surface-based observing components. The Conference also indicated that a GCOS should meet
the needs for climate system monitoring, climate change detection and response monitoring, especially un
terrestrial ecosystems; data for application to national economic development; and research towards improved
understanding, modelling and prediction of the climate system.
6.
The UNESCO Third Medium Term Plan (1990-1995), which the UNESCO General
Conference adopted at its 25th Session, (November, 1989), includes a commitment to substantially accelerate
existing ocean, observing activities for research and operational uses.
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7.
Many millions of people living in low-lying coastal, deltaic and island environments are
threatened by sea level rise and storm surges. Small island states are particularly vulnerable. The Male
Declaration on Global Wanning and Sea-Level Rise, adopted at the Small States Conference on Sea-Level
Rise held in Male, Republic of Maldives, (14-18 November 1989), proposes the establishment of a climate
and sea- level monitoring network.
Action taken
8.
In response to these decisions, the Intergovernmental Océanographie Commission has
decided to pursue a major intergovernmental initiative to develop a Global Ocean-Observing System required
for monitoring and predicting environmental changes to meet global, regional and national interests. This
system, to be co-ordinated by IOC, will provide for regular observations of major physical, chemical and
biological properties of the World Ocean, including the coastal zone and enclosed and semi-enclosed seas.
It will address such issues as global climate predictions and sea-level rise, as well as the coastal marine
environment problems of Member States. Initial implementation will use existing intergovernmental
programmes and will be continually updated and improved with the addition of new elements in response
to the results of ocean research programmes and development and transfer of new technology.
9.
Established operational ocean observing systems can provide the basis for the development
of a comprehensive, integrated system. This system needs to be improved and augmented by ocean remote
sensing, an expanded sea-level network, wide use of automated observational systems and the incorporation
of new technology. Development of systems for routine biological and chemical measurements is required.
The international system for collection and exchange of data and data products should be further improved.
Standards need to be established.
10.
Substantial training, education and mutual assistance efforts must be undertaken to establish
partnerships with developing countries. Training must be provided, and exchange of technology and products
should be encouraged. The full implementation of GOOS will result in a significant increase in observing
elements and therefore it should be recognized that a significant assistance programme is required.
11.
Close and permanent interaction is required with the international scientific community,
including the International Council of Scientific Unions. Specifically, large-scale research programmes such
as the Study of Tropical Ocean and Global Atmosphere, the World Ocean Circulation Experiment and the
Joint Global Ocean Flux Study will ensure the sound scientific basis for GOOS design and the application
of GOOS data for analysis and prediction of the state of the marine environment.
12.
Climate-related components of the Global Ocean Observing System will be developed jointly
with the World Meteorological Organization as the ocean component of the Global Climate-Observing
System; coastal and near-shore monitoring components related to climate change will be developed jointly
with the United Nations Environment Programme and the World Meteorological Organization.
13.
A Global Ocean-Observing System requires continuous and systematic data gathering,
exchange, processing, and distribution of products, with the addition of operational funding and resources to
the scientific base. Existing activities tend to be driven by research programmes rather than operational
needs, and include a diverse array of platforms, agencies and programmes. Existing monitoring and data
exchange systems have, however, substantial gaps in spatial and temporal coverage that would be needed to
meet climate-scale and environmental monitoring needs.
Conclusion
14.
Therefore, the Member States of the Intergovernmental Océanographie Commission
recommend that the Conference adopt the following statement:

Declaration on a Global Ocean-Observing System
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Annex to Resolution XVI-16
Statement for UNCED by the Sixteenth Assembly of the
Intergovernmental Océanographie Commission
Paris, France, 7-22 March 1991
The Sixteenth Assembly of the Intergovernmental Océanographie Commission of UNESCO,
deeply concerned with the need to improve understanding and prediction of the physical state and health of
the ocean and its role in environmental change and economic development, requests the United Nations
Conference on Environment and Development to consider and adopt the declaration in the Conclusion to
the present Appendix.
Introduction
1.
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2.
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3.
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and effective response to changes will largely depend on the quality of information on the rate and magnitude
of change at regional and global scales.
Intergovernmental Decisions
In order to address these needs, a number of intergovernmental organizations have adopted
policies to respond to these challenges.
4.
UN General Assembly Resolution 44th Session, Second Committee, 22 December 1989,
states that "Protection of the oceans and all kinds of seas, including enclosed and semi-enclosed seas, and of
coastal areas and the protection, rational use and development of their living resources" and "Protection of
the atmosphere by combatting climate change, depletion of the ozone layer and transboundary air pollution*
is of major concern in maintaining the quality of the global environment (A/C2/44/L.86).
5.
The Second World Climate Conference (29 October-7 November 1990) adopted conclusions
and recommendations which indicate an urgent need to create a Global Climate Observing System (GCOS).
The Conference Statement noted the importance of developing a Global Ocean Observing System of physical,
chemical and biological measurements as one basis for a GCOS, and cited the importance of both space based and surface-based observing components. The Conference also indicated that a GCOS should meet
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terrestrial ecosystems; data for application to national economic development; and research towards improved
understanding, modelling and prediction of the climate system.
6.
The UNESCO Third Medium Term Plan (1990-1995), which the UNESCO General
Conference adopted at its 25th Session, (November, 1989), includes a commitment to substantially accelerate
existing ocean observing activities for research and operational uses.
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7.
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It will address such issues as global climate predictions and sea-level rise, as well as the coastal marine
environment problems of Member States. Initial implementation will use existing intergovernmental
programmes and will be continually updated and improved with the addition of new elements in response
to the results of ocean research programmes and development and transfer of new technology.
9.
Established operational ocean observing systems can provide the basis for the development
of a comprehensive, integrated system. This system needs to be improved and augmented by ocean remote
sensing, an expanded sea-level network, wide use of automated observational systems and the incorporation
of new technology. Development of systems for routine biological and chemical measurements is required.
The international system for collection and exchange of data and data products should be further improved.
Standards need to be established.
10.
Substantial training, education and mutual assistance efforts must be undertaken to establish
partnerships with developing countries. Training must be provided, and exchange of technology and products
should be encouraged. The full implementation of GOOS will result in a significant increase in observing
elements and therefore it should be recognized that a significant assistance programme is required.
11.
Close and permanent interaction is required with the international scientific community.
including the International Council of Scientific Unions. Specifically, large-scale research programmes such
as the Study of Tropical Ocean and Global Atmosphere, the World Ocean Circulation Experiment and the
Joint Global Ocean Flux Study will ensure the sound scientific basis for GOOS design and the application
of GOOS data for analysis and prediction of the state of the marine environment.
12.
Climate-related components of the Global Ocean Observing System will be developed joints
with the World Meteorological Organization as the ocean component of the Global Climate-Obser.-.ng
System; coastal and near-shore monitoring components related to climate change will be developed jointly
with the United Nations Environment Programme and the World Meteorological Organization.
13.
A Global Ocean-Observing System requires continuous and systematic data gathering.
exchange, processing, and distribution of products, with the addition of operational funding and resources to
the scientific base. Existing activities tend to be driven by research programmes rather than operational
needs, and include a diverse array of platforms, agencies and programmes. Existing monitoring and data
exchange systems have, however, substantial gaps in spatial and temporal coverage that would be needed to
meet climate-scale and environmental monitoring needs.
Conclusion
14.
Therefore, the Member States of the Intergovernmental Océanographie Commission
recommend that the Conference adopt the following statement:
Declaration on a Global Ocean-Observing System
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Recognizing the key role of the oceans in determining the earth's climate, and recognizing the
present evidence of anthropogenic environmental changes in the oceans, the Conference assigns
a hieh priority to planning, implementing and maintaining a Global Ocean Observing System
for the collection, analysis and distribution of data and information from the oceans and all
kinds of seas, including enclosed and semi-enclosed seas, and from coastal areas. This system
should be based on the principle of free and open exchange of data and the resulting
information and benefits. The Conference requests the Intergovernmental Océanographie
Commission to continue the development of this system, in cooperation with other international
organizations. The Conference urges countries to support this system through their national
facilities and services based on the principle that each country participate, according to its
means, so that all countries may benefit.
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nrrZBGOVQUMEHTAL OCZANOGRAPHIC CCMGSSIGaT
( o f UNESCO)

Mwatiar States of tha Coasaiaaioo (1X7)
(as of 11 March 1991)
AFGHANISTAN
ALGERIA
ANGOLA
ARGENTINA
AUSTRALIA
AUSTRIA
BAHAMAS (Tha)
BANGLADESH
BARBADOS
BELGIUM
BENIN
BRAZIL
BULGARIA
CAMEROON
CANADA
CAPE VERDE
CHILE
CHINA
COLOMBIA
CONGO (Tha)
COSTA RICA
COTE D'IVOIRE
CUBA
CYPRUS
DEMOCRATIC PEOPLE'S REPUBLIC OF KOREA
DENMARK
DOMINICAN REPUBLIC (Tha)
ECUADOR
EGYPT
ETHIOPIA
FIJI
FINLAND
FRANCE
GABON
GAMBIA
GERMANY
GHANA
GREECE
GUATEMALA
GUINEA
GUINEA-BISSAU
GUYANA
HAITI
ICELAND
INDIA
INDONESIA
IRAN, ISLAMIC REPUBLIC OF
IRAQ
IRELAND
ISRAEL
ITALY
JAMAICA
JAPAN
JORDAN
KENYA
KUWAIT
LEBANON
LIBYAN ARAB JAMAHIRIYA (Tha)
MADAGASCAR

MALAYSIA
MALDIVES
MALTA
MAURITANIA
MAURITIUS
MEXICO
MONACO
MOROCCO
MOZAMBIQUE
MYANMAR
NETHERLANDS (Tha)
NEW ZEALAND
NICARAGUA
NIGERIA
NORWAY
OMAN
PAKISTAN
PANAMA
PERU
PHILIPPINES (Tha)
POLAND
PORTUGAL
QATAR
REPUBLIC OF KOREA (Tha)
REPUBLIC OF YEMEN
ROMANIA
SAMOA
SAUDI ARABIA
SENEGAL
SEYCHELLES
SIERRA LEONE
SINGAPORE
SOLOMON ISLANDS
SOMALIA
SOUTH AFRICA (Suspandad)
SPAIN
SRI LANKA
SUDAN (Tha)
SURINAM
SWEDEN
SWITZERLAND
SYRIAN ARAB REPUBLIC (Tha)
THAILAND
TOGO
TONGA
TRINIDAD & TOBAGO
TUNISIA
TURKEY
UKRAINIAN SOVIET SOCIALIST REPUBLIC (Tha)
UNION OF SOVIET SOCIALIST REPUBLICS (The)
UNITED ARAB EMIRATES
UNITED KINGDOM OF GREAT BRITAIN &
NORTHERN IRELAND (Tha)
UNITED REPUBLIC OF TANZANIA (Tha)
UNITED STATES OF AMERICA (Tha)
URUGUAY
VENEZUELA
VIETNAM
YUGOSLAVIA

In aeeozdanea with its Statutes tha Intergovernmental Océanographie Coonission is a functionally
autonomous body within tha United Nations Educational, Scientific and Cultural Organization (UNESCO)
Tha purposa of tha Coonission is to pzcmota marina scientific investigations and zalatad ocean services.
with a view to learning mora about tha natuza and resources of tha oceans through tha eoneaztad actions
of its Membars. Ona function is to pzcmota, plan and co-ozdinata observing and monitoring systems on *^.e
properties and quality of tha marina environment, as wall as tha preparation and dissemination s£
proeessad océanographie data and information, and of assessment studies.
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GLOBAL BASELINE DATASET DEVELOPMENT
presented by Dr. K. Hadeen
Rapporteur for Global Baseline Datasets
Status_of programmes
A report was prepared by the Rapporteur on Global and Regional
Baseline Dataset that gives the status of three major global datasets and
introduces the concept for a Global Climate Perspectives System.
Reference Climatological_Stations
The WMO
definition of, and recommendation for, reference
climatological stations (RCSs) have long been in force. However, the present
state of the RCS-network has not been well known until now. A recent WMO
questionnaire was given a good review of the current RCS stations as well as a
list of potential new RCSs. The CCI Rapporteur on RCS-networks is studying
the results of the questionnaire and will soon make suggestions for further
WMO activities in this area.
Surface Land_Datasets
Global monthly digitized surface land datasets, extending back over
100 years in some areas, are held at several centres, e.g. Climatic Research
Unit (UK) and NOAA/NCDC (USA). They are based on CLIMAT reports and World
Weather Records (Smithsonian Institution), but have been substantially
augmented with additional stations (see Table 1). Yet coverage has recently
declined and many existing valuable rural networks in both developed and
developing countries are poorly represented. Furthermore, some important
quantities, such as mean daily maximum and minimum temperatures, are
excluded.
Also, we even lack rudiments of a global database of daily
observations, which is a prerequisite for monitoring change in short-term
variability.
Assembly of worldwide station history information is at the
beginning stage. Quantitative assessments of biases resulting from changing
observing practices are at an early stage of development, e.g. plans to
reconstruct and assess a 19th century model Canadian thermometer screen, the
development of national historical climate datasets in the USA and Australia.
Aerological^ Datasets
Global monthly digitized rawinsonde datasets are held at several
centres, e.g. UK Meteorological Office and NOAA/NCDC (USA). They extend back
to about 1950 and are based on CLIMAT TEMP reports, augmented at some centres
with digitized manuscript or published values from national meteorological
services. A project has begun at the NOAA/NCDC called the Comprehensive
Aerological Data Set (CARDS) to develop an upper air dataset with the
co-operation of World Data Center B, USSR, and Australia. Data collected for
this dataset are shown in Table 2.
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Assembly of worldwide station history information has commenced
jointly at the two above mentioned centers and the NOAA/ERL, but it is at an
early stage.
Sets of daily satellite infrared and microwave sounding data
beginning in the 1980's are held at several centres in the USA but have not
yet been blended with the rawinsonde data.
A task probably requiring
model-based assimilation and re-analysis should be undertaken by the WMO. The
microwave sounding data have good agreement with vertically averaged data but
do not have the vertical resolution to discern such features as near-surface
effects or variations in the troposphere.
Surface Ocean Datasets
The principal digitized global data bases of "in-situ" (mainly
ships') observations are the Comprehensive Ocean-Atmosphere Data Sets (COADS)
(NOAA/NCDC + ERL) + NCAR) (USA) and the UK Meteorological Office (UKMO) Main
Marine Data Bank (MDB). A list of the datasets in COADS is shown in
Table 3. Creation of an augmented database by blending COADS and MDB has been
accomplished. Digitization of remaining manuscript records is underway for
USA ships for the period covering the two world wars, and is essential also
for Japanese ships for 1890 to 1935. Figure 1, shows the progress in adding
additional obervations to the basic database. There is a need to blend, e.g.
COADS mean sea-level pressures with land station data, to give global fields.
The development of global ocean temperature and salinity datasets
has been undertaken under the joint IOC-WMO Global Temperature-Salinity Pilot
Project.
A global database of monthly and annual mean values of sea level
was developed, maintained and updated by the Permanent Service for Mean Sea
Level (PSMSL) which acts as a Global Center for the Global Sea Level Observing
System (GLOSS).
Gloabal Climate Perspectives System
The Global Climate Perspectives System (GCPS) is a coordinated
project involving three NOAA-(USA) components with support from the NOAA
Climate and Global Change Programme. The Global Climate Lab at NESDIS's
National Climatic Data Center (NCDC) in Asheville, NC, is the lead center and
will manage the data base and develop long-term datasets. The NWS Climate
Analysis Center, in Suitland, MD, will provide current monthly station data
from the GTS collective to update the CGPS in a near-real-time mode, while
ERL's Climate Research Division, in Boulder, CO, will be responsible for
developing some of the research datasets from the GCPS data base. When
operational the GCPS will be a computerised user-friendly on-line data storage
and retrieval system which will allow access and interrogation.

ANNEX V

GLOBAL BASELINE DATASET DEVELOPMENT
presented by Dr. K. Hadeen
Rapporteur for Global Baseline Datasets
Status_of programmes
A report was prepared by the Rapporteur on Global and Regional
Baseline Dataset that gives the status of three major global datasets and
introduces the concept for a Global Climate Perspectives System.
Reference Climatological_Stations
The WMO definition of, and recommendation for, reference
climatological stations (RCSs) have long been in force. However, the present
state of the RCS-network has not been well known until now. A recent WMO
questionnaire was given a good review of the current RCS stations as well as a
list of potential new RCSs. The CCI Rapporteur on RCS-networks is studying
the results of the questionnaire and will soon make suggestions for further
WMO activities in this area.
Surface Land_Datasets
Global monthly digitized surface land datasets, extending back over
100 years in some areas, are held at several centres, e.g. Climatic Research
Unit (UK) and NOAA/NCDC (USA). They are based on CLIMAT reports and World
Weather Records (Smithsonian Institution), but have been substantially
augmented with additional stations (see Table 1). Yet coverage has recently
declined and many existing valuable rural networks in both developed and
developing countries are poorly represented. Furthermore, some important
quantities, such as mean daily maximum and minimum temperatures, are
excluded.
Also, we even lack rudiments of a global database of daily
observations, which is a prerequisite for monitoring change in short-term
variability.
Assembly of worldwide station history information is at the
beginning stage. Quantitative assessments of biases resulting from changing
observing practices are at an early stage of development, e.g. plans to
reconstruct and assess a 19th century model Canadian thermometer screen, the
development of national historical climate datasets in the USA and Australia.
Aerological Datasets
Global monthly digitized rawinsonde datasets are held at several
centres, e.g. UK Meteorological Office and NOAA/NCDC (USA). They extend back
to about 1950 and are based on CLIMAT TEMP reports, augmented at some centres
with digitized manuscript or published values from national meteorological
services. A project has begun at the NOAA/NCDC called the Comprehensive
Aerological Data Set (CARDS) to develop an upper air dataset with the
co-operation of World Data Center B, USSR, and Australia. Data collected for
this dataset are shown in Table 2.

ANNEX V, p. 2

Assembly of worldwide station history information has commenced
jointly at the two above mentioned centers and the NOAA/ERL, but it is at an
early stage.
Sets of daily satellite infrared and microwave sounding data
beginning in the 1980's are held at several centres in the USA but have not
yet been blended with the rawinsonde data.
A task probably requiring
model-based assimilation and re-analysis should be undertaken by the WMO. The
microwave sounding data have good agreement with vertically averaged data but
do not have the vertical resolution to discern such features as near-surface
effects or variations in the troposphere.
Surface Ocean Datasets
The principal digitized global data bases of "in-situ" (mainly
ships') observations are the Comprehensive Ocean-Atmosphere Data Sets (COADS)
(NOAA/NCDC + ERL) + NCAR) (USA) and the UK Meteorological Office (UKMO) Main
Marine Data Bank (MDB). A list of the datasets in COADS is shown in
Table 3. Creation of an augmented database by blending COADS and MDB has been
accomplished. Digitization of remaining manuscript records is underway for
USA ships for the period covering the two world wars, and is essential also
for Japanese ships for 1890 to 1935. Figure 1, shows the progress in adding
additional obervations to the basic database. There is a need to blend, e.g.
COADS mean sea-level pressures with land station data, to give global fields.
The development of global ocean temperature and salinity datasets
has been undertaken under the joint IOC-WMO Global Temperature-Salinity Pilot
Project.
A global database of monthly and annual mean values of sea level
was developed, maintained and updated by the Permanent Service for Mean Sea
Level (PSMSL) which acts as a Global Center for the Global Sea Level Observing
System (GLOSS).
Gloabal Climate Perspectives System
The Global Climate Perspectives System (GCPS) is a coordinated
project involving three NOAA-(USA) components with support from the NOAA
Climate and Global Change Programme. The Global Climate Lab at NESDIS's
National Climatic Data Center (NCDC) in Asheville, NC, is the lead center and
will manage the data base and develop long-term datasets. The NWS Climate
Analysis Center, in Suitland, MD, will provide current monthly station data
from the GTS collective to update the CGPS in a near-real-time mode, while
ERL's Climate Research Division, in Boulder, CO, will be responsible for
developing some of the research datasets from the GCPS data base. When
operational the GCPS will be a computerised user-friendly on-line data storage
and retrieval system which will allow access and interrogation.

ANNEX V, p. 3

Table 1.
sets.

Global Historical Climate Network (GHCN) data reference

1)

60-station data set from the PRC (temperature,
precipitation, and pressure).

2)

Douglas Mexican data set (300-station data set consisting of
temperature and precipitation).

3)

USA Historical Climatology Network (1219 stations of
temperature, including maximum and minimum, and
precipitation).

4)

USSR 223 stations with daily precipitation and maximum and
minimum temperature.

5)

USSR 243 stations data set of monthly mean maximum, minimum
and total precipitation.

6)

Groisman 622 monthly total precipitation data set for the
USSR.

7)

Jacka Ocean island temperature and precipitation data set

8)

Nicholson African precipitation data set.

9)

NOAA/NCDC Tape Deck 9799 African precipitation data set.

10)

NOAA/NCDC Tape Deck 9799 Non-African tropical latitude
precipitation data set.

11)

Diaz global precipitation data set (monthly totals).

12)

Jones global temperature data set (monthly averages).

13)

NCAR's World monthly surface station climatology (monthly
mean temperature, total precipitation, and pressure).

14)

World Weather Records (monthly mean temperature, total
precipitation, and pressure).

15)

NOAA/CAC Climate Anomaly Monitoring System (CAMS) (monthly
mean temperature and total precipitation)

16)

Special German CLIMAT collection
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Table 2.

Comprehensive Aerological Reference Data Set (CARDS)

WMO baseline upper air data set
GTS/NMC DATA

JAN 1973

DEC 1990

GTS/NCAR

JAN 1971

DEC 1972

MIT/NCAR

MAY 1958

APR 1963

TDF 56

1946

1970

TDF 54

1930

1970

USSR NATIONAL
DATA SET
(59 STATIONS)

DEC 1960

DEC 1990

TD 6291 USA

I960 - DEC 1990

AUSTRALIAN NATIONAL
DATA SET

1960 - DEC 1990

OTHERS*
GTS
NMC
NCAR
MIT
TDF
TD

Global Telecommunication System
U.S. National Meteorological Center
National Center for Atmospheric Research
Massachusetts Institute of Technology
USAF Tape Deck Format
US National Data Set, Tape Deck

* WMO is working to obtain 38 national and regional data sets for
the CARDS project. WDCA and WDCB are negotiating to obtain other
national data sets.

T a b l e 3 Comprehensive Ocean-Atmosphere Data Set (COADS)
CONTINUED
1 SOURCE
DESCRIPTION
DECK
110 U.S. Navy Marine
116 U.S. Merchant Marine

GENERAL PERIOD
OF RECORD
1945-1951

117
118
119
128
143
144
150
151
152
155
156
184
185
186
187
188
189
192
193
194
195

U.S. Navy Houilles
Japanese Ships No. 1
Japanese Ships No. 2
International Marine (U.S. recruited ships punched ln-house)
PMEL (Pacific Marine Environmental Laboratory) Buoy
PMEL (dally) Equatorial Moorings and Island Stations
Pacific (U.S. Responsibly) HSST Netherlands Receipts
Pacific (U.S. Responsibility) HSST German Receipts
Pacific (U.S. Responsibility) HSST U.K. Receipts
Indian (Netherlands Responsibility) HSST
Atlantic (German Responsibility) HSST
Great Britain Marine (194 Extension)
USSR Marine IGY
USSR Ice Stations
Japanese Whaling Fleet
Norwegian Antactlc Whaling Factory Ships
Netherlands Marine
Deutsche Seewarte Marine
Netherlands Marine
Great Britain Marine
U.S. Navy Ships Logs

196

Deutsche Seewarte Marine (192 Extension)

197
281

Danish Marine

1930-1953
1934-1971
1963-1978
1975 present
1983-present
1939-1961
1862-1960
1854-1961
1861-1960
1852-1961
1953-1961
1957-1958
1937-1970
1946-1956
1932-1939
1901-1959
1855-1939
1800-1938
1656-1955
1941-1946
1949-1954

1914-1985
1914-1985
1880-1987
1854-present
pre-1930's
pre-1930's
1973-present
1978-1979
1978-1979
1972-1979
1973-1981
1972-present
1900-present
1980-present
1980-present
1980-present
1980-present
1980-present

897
898
899
900

Eltanln
Japanese
South African Whaling
Australian

1962-1963
1954-1974
1900-1955
1931-1979

901
902

FOSDIC Reconstructions (Card Images from 16mm film)
Great Britain Marine (184 extension)

1868-1963
1957-1961

926

IMMPC/IMMT (International Maritime Meteorological

927

Punch Card/Tape)
1956-1979
International Marine (U.S. recruited ships punched in-house) 1970-1979

1871-1956

U.S. Navy MAR (Monthly Aerologlcal Record)
555* Monterey Telecommunications
666* Fishing Reel Observations
700 World Wars l & II
702 TOGA Marine Climatology Data Set (MCDS)
714

1945-1963
1952-1964

715 MEDS West Coast Dally Seawater
716 MEDS East Coast Daily Seawater
732 USSR (Received at NCAR)
742 U.K. Marine Data Bank (MDB)
762 Early Japanese (Under negotiation)
772 Early German (Under negotiation)
792*-796* FNOC (Parallel to NMC subsets)
849* FGGE (First GARP Global Experiment)
850* German FGGE
876-883 NDBC (NOAA Data Buoy Center)
888* GWC (U.S. Air Force Global Weather Central
889* AUTODIN (Dept. of Defense Automatic Digital Network)
891 NODC (National Océanographie Data Center) Surface
892* NMC (National Meteorological Center) Regular Ships
893* NMC Fixed Buoys
894* NMC Drifting Buoys
895* NMC C-Man Stations
896* NMC OSV, Plat & Rig

MEDS Buoys
CONTINUED

1926-1945
1966-1973
1971-present
1910-16:1939-46
1985-present
1980-1989

928 OSV (Ocean Station Vessel)
999* U.S. Air Force ETAC (Environmental Technical
Applications Center)

1970-1975
1967-1969

GTS deck (from the Global Telecommunications System): ail others are manuscript
data. Decks 849-850 are considered GTS although they may have been mixed.

m
x
<
-a
o

Maury Collection (1820-1860)
German HSST additional elements
U.K. Marine Data Bank (merge)

CJl

Table 3

Comprehensive Ocean-Atmosphere Data Set (COADS)

DESCRIPTION
GENERAL PERIOD
SOURCE
OF RECORD
DECK
110 U.S. Navy Marine
1945-1951
116 U.S. Merchant Marine
1945-1963
117 U.S. Navy Hourlles
1952-1964
118 Japanese Ships No. 1
1930-1953
119 Japanese Ships No. 2
1934-1971
128 International Marine (U.S. recruited ships punched In-house) 1963-1978
143 PMEL (Pacific Marine Environmental Laboratory) Buoy
1975-present
144 PMEL (dally) Equatorial Moorings and Island Stations
1983-present
150 Pacific (U.S. Responsibly) HSST Netherlands Receipts
1939-1961
151 Pacific (U.S. Responsibility) HSST German Receipts
1862-1960
152 Pacific (U.S. Responsibility) HSST U.K. Receipts
1854-1961
155 Indian (Netherlands Responsibility) HSST
1861-1960
156 Atlantic (German Responsibility) HSST
1852-1961
184 Great Britain Marine (194 Extension)
1953-1961
185 USSR Marine IGY
1957-1958
186 USSR Ice Stations
1937-1970
187 Japanese Whaling Fleet
1946-1956
188 Norwegian Antactlc Whaling Factory Ships
1932-1939
189 Netherlands Marine
1901-1959
192 Deutsche Seewarte Marine
1855-1939
193 Netherlands Marine
1800-1938
194 Great Britain Marine
1856-1955
195 U.S. Navy Ships Logs
1941-1946
196 Deutsche Seewarte Marine (192 Extension)
1949-1954
197 Danish Marine
1871-1956
281 U.S. Navy MAR (Monthly Aerologlcal Record)
1926-1945
555* Monterey Telecommunications
1966-1973
666* Fishing Fleet Observations
1971-present
700 World Wars I & II
1910-18;1939-46
702 TOGA Marine Climatology Data Set (MCDS)
1985-present
714 MEDS Buoys
1980-1989

CONTINUED
715 MEDS West Coast Dally Seawater
716 MEDS East Coast Dally Seawater
732 USSR (Received at NCAR)
742 U.K. Marine Data Bank (MDB)
762 Early Japanese (Under negotiation)
772 Early German (Under negotiation)
792*-796* FNOC (Parallel to NMC subsets)
849* FGGE (First GARP Global Experiment)
850* German FGGE
876-883 NDBC (NOAA Data Buoy Center)
888* GWC (U.S. Air Force Global Weather Central
889* AUTODIN (Dept. of Defense Automatic Digital Network)
891 NODC (National Océanographie Data Center) Surface
892* NMC (National Meteorological Center) Regular Ships
893* NMC Fixed Buoys
894* NMC Drifting Buoys
895* NMC C-Man Stations
896* NMC OSV. Plat & Rig
897 Eltanin
898 Japanese
899 South African Whaling
900 Australian
901 FOSDIC Reconstructions (Card images from 16mm film)
902 Great Britain Marine (184 extension)
926 IMMPC/IMMT (International Maritime Meteorological
Punch Card/Tape)
927 International Marine (U.S. recruited ships punched in-house)
928 OSV (Ocean Station Vessel)
999* U.S. Air Force ETAC (Environmental Technical
Applications Center)

1914-1985
1914-1985
1880-1987
1854-present
pre-1930's
pre-1930's
1973-present
1978-1979
1978-1979
1972-1979
1973-1981
1972-present
1900-present
1980-present
1980-present
1980-present
1980-present
1980-present
1962-1963
1954-1974
1900-1955
1931-1979
1868-1963
1957-1961
1956-1979
1970-1979
1970-1975
1967-1969

GTS deck (from the Global Telecommunications System); alt others are manuscript
data Decks 849-850 are considered GTS although they may have been mixed.

CONTINUED

X
<
-a
o

Maury Collection (1820-1860)
German HSST additional elements
U.K. Marine Data Bank (merge)

en

ANNEX V, p 0 6

100
.c
c
o

90

E 80 -

8.
(u

60

r so
8.
£

40
10 -

en
•o
c 20 o
V)
•2

O

&

10 r
T—'i'
T—n
r—i
i
i
i
i
1
1
1
1
\
r
<JUN JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN* JUL AUG SEP
Figure 1 .

1990
1991
U.S. WWI/II data keyed at NCDC, FY89-91 ('conversion from CUCOM to vikrnq).

1915

1920

1925

1930

1935

1940

1945
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ANNEX VI

REPORT OF SUB-GROUP I ON DATASETS AND NETWORKS

1.

Datasets

1.1

Background

Reliable and complete climate datasets are of prime importance for
Climate Change Detection on a Regional and global scale and for subsequent
studies of the impact of these changes on the social and economic well being
of individual nations. The development of Global Data Bases capable of
describing the total Earth System is a major undertaking and requires full
co-operation of all nations. Data must be of sufficient temporal and spatial
quality to describe the global system in enough detail to meet regional
descriptions and impacts. Without adequate input of data at the regional
scale into global analysis systems, the regional impacts will not be
apparent. Most global climate changes will be observed on regional scales
before it is apparent at the global scale, i.e. anomalies of temperature,
precipitation, cloudiness, etc., which can have either a beneficial effect or
more likely a detrimental impact on various sectors of the economy, e.g. food
production, energy use, transportation, etc.
Many activities are underway throughout the International Community
to begin the identification, assembly, and quality control of datasets that
are required for studies of climate change detection. For example under the
WCP, a Global Baseline Dataset Programme was established in 1989. A meeting
was held in Asheville, N.C. from 22-26 January 1990. A complete report of
this meeting was written as WCDP Report No. 11. The experts participating in
this meeting defined the basic goal for the Global Baseline Dataset Project as
the construction of global datasets available to all members and researchers
that can be used and accepted as the official dataset for climate change
studies including those of climate change detection. The starting point for
achieving the goal was first to state the requirements as seen by the
experts. This project was initially limited to in-situ data.
A meeting of experts on the Climate Change Detection Project held
in Niagara-on-the-Lake, 26-30 November 1990 and documented in WCDP Report
No. 13, recommended the list of required datasets be expanded and include the
following elements with the same scale and time resolution requirements
previously identified:
Land and ocean temperature*
High latitude winter temperature*
Precipitation*
Upper-troposphere temperature
Sea level heights
Tropospheric water vapour content

Already in Global Baseline Dataset Project
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Soil moisture
Cryospheric elements (snow, sea ice, freeze-up/break-up, Tropical
Mountain Glaciers)
Ocean Sub-surface temperature and salinity
Circulation parameters
Outgoing long wave radiation
Atmospheric pressure
Surface and upper air relative humidity
Proxy data (glacier mass balance, sedimentary lakes and ocean
cores, tree rings, permafrost records, lake levels)
The expert committee emphasized that the climate observation
program must be maintained and enhanced using both surface-based and
satellite-based data. Accurate observations must be guaranteed on a continous
basis and the compatibility of surface and satellite products must be ensured
for the development of a consistent time series. For satellite data to be
most useful, they must be analyzed and interpreted with in-situ data. Both
conventional and satellite measurements must have continuity of calibration
and processing. The ensuing datasets must be efficiently and effectively
archived and be easily accessible if they are to be useful for climate change
detection.
1.2

Adequacy_of Data_Networks to_Describe and Detect_Climate_Change

In evaluating the adequacy of data networks for climate change
detection, both the spatial dimension and the time dimension should be
considered. For the space dimension, the basic WMO requirement to include up
to ten stations per 500 km x 500 km area can not be realized through the
normal operational activities of National Meteorological Centres or by other
national programmes for various areas of the world. There are large land
areas with few or no observation sites, e.g. Northern Canada, Central
Australia, the Zaire/Congo region, Amazon region of South America.
Observations for oceanic areas are of much greater concern and new programmes
like the Global Climate Observing System (GCOS) and the Global Ocean Observing
System (GOOS) should be encouraged and supported.
The collection and
maintenance of data from island stations was recognized for their importance
in analysis and evaluation of other data such as from ships, buoys and
satellites.
For the time dimension, the continued operation of a fixed
observational site for many years is difficult to realize. Thus, adequate
information (metadata) about the observation site and observations taken is
absolutely required in evaluating the adequacy of the site. Metadata about
the observation includes station histories, documentation on instrumentation,
observational practices and changes in the exposure of instruments and on
statistical methods used in analyzing long-term records of homogeneous data to
obtain monthly or daily means.
Similarly, complete documentation on
algorithms used in deriving geophysical parameters from earth and space-based
remote sensing equipment should be maintained.
The Sub-group recommends that each country make every effort to
meet the WMO requirements for station density and continuity. Special concern
is needed to complete data records for various parts of the world when there
are missing data resulting from periods of extended conflict.
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Considerable progress is being made in assembling global baseline
data sets for land surface, ocean surface and upper air data. The next step
is to convene regional expert panels to evaluate the adequacy of these
datasets for space and time representativeness for the study of regional
climate changes. Consultation with other scientists to identify and determine
special requirements for areas of high climate sensitivity and subsequent
development of enhanced high quality data for these areas should be a part of
the evaluation. The concept of dataset certification was endorsed by the
Working Group and the process of evaluating datasets for adequacy and quality
through peer-reviewed reports is fully supported.
1.3

Enhancements

The WMO, through the contributions of member countries, could
greatly enhance the development of datasets for climate change detection. The
continuity and reinforcement of the following projects is recommended:
INFOCLIMA

-

Summarize available data and information to help
identify and obtain missing data. Include research
papers and meeting reports. The content of INFOCLIMA
should be re-evaluated to include a measure of
quality of information and need for technological
enhancement.

DARE

-

Rescuing manuscript records and digitizing records.
This Data Rescue effort should be expanded to other
WMO Regions and copies of the data made available to
WMO.

CLICOM

-

Rescue, digitization, quality control and overall
management of climate data in developing countries.
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ANNEX VII

REPORT OF SUB-GROUP II - QUANTIFICATION OF UNCERTAINTIES AND
DEVELOPMENT OF STRATEGIES

1

Climate Change Detection Strategies

The IPCC recommended establishing a climate change detection panel
to co-ordinate model experiments and the necessary data collection efforts,
the practicing of fundamental data management principles, and discussed the
necessity of separating the natural variability of climate "noise" from the
model prediction "signal". Reducing the uncertainties in the detection issue
is likely to take a long time, possibly more than a decade. This is mainly
because of our inability to understand the causes of past global mean
temperature changes, particularly the aspects relating to low-frequency
variability on the century time scale.
1.1
Climate change detection, to which this Working Group is dedicated,
is the basic goal of most climate model experiments and the accompanying data
collection efforts. It should be noted that:
-

All statistical tests are based on hypothesis;
The observed time series of any climate variable, for instance
global temperature, is by itself only an observed fact;

-

It is only when some hypothesis is made about the data
distribution concerning these observations that we can
formulate and perform statistical tests to detect climate
change;
Climate change detection may reduce to the problem of
differentiating between the signal and the noise. These terms
are only dependent on the statistical model chosen.

A slightly different, but still very similar class of problems
arises from the construction of cause models and models aimed at physical
connection with forcing factors. The most important of all such factors is
the increasing concentration of greenhouse gases, which enhances the
greenhouse effect. Finding a signal connected with the increase of greenhouse
gases concentration, is one of the most important objects of investigation in
the area of climate change detection. Among other factors, to be considered,
are atmospheric transparency (or characteristics of aerosol concentration) and
the Southern Oscillation Index.
1.2

Project Scope
-

Within the context of the CCDP, detection should be defined as
the deciphering of changes in observed climate, in accord with
our understanding of the physical causes of these changes.

-

The detection strategy should be a broad one, but should
emphasize the ability to attribute any observed changes to
Greenhouse Gas (GHG) forcing, as the first step.
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-

1.3

Climate Change Detection (CCD) should involve the considered
analysis of chronic or persistent climatological parameter
anomalies on global and regional scales. The persistence over
a long temporal period would probably result in a marked change
in the mean state of parameters. Climate System Monitoring
would remain a separate domain, concerned with the on-going
analysis of seasonal or inter-annual climate fluctuations.

Main forcing factors

The number of variables which might be used in the project is
potentially very large. However, it is evident that there are a few key
variables which will form the basis of detecting global and regional changes
in the climate system. A number of secondary variables will act to support
the primary variables on a global scale, while the use of others will only be
possible at a regional level. Some variables may be obtained from proxy
records.
It will be important in implementing the project to link trends and
anomalies in the primary factors responsible for forcing the climate system,
e.g. the radiatively active gases, volcanic activity, solar radiation and
planetary albedo.
Detection of any climate change, due to a specific cause, will be
helped if some of the noise in a data series can be explained by other
factors. It is vital therefore that there is continued monitoring of all
factors that are considered to have influenced climate on the global and to a
lesser extent the regional scale. Such factors include:
CO2 and other trace gas concentrations
Solar irradiance
Stratospheric aerosol concentrations
Tropospheric aerosol concentrations
El Nino/Southern Oscillation
Surface albedo
North Atlantic deep water formation
Proxy data have proved vital in estimating the past histories of
these forcing factors. For example, historic trace gas concentrations have
been estimated using the bubbles held in polar ice cores; solar irradiance
changes may be related to the C-14 measured in long tree ring series; the
acidity of annual ice core layers is related to the concentration of aerosols
in both the stratosphere and troposphere.
1.4

Development of statistical tests

In former times climatology was mainly devoted to studying a
constant climate, for which purpose appropriate statistical methods were
developed.
A new period has now begun for research into climate, and there is
need to develop new statistical methods of analysis. These will be methods
for the statistical analysis of non-stationary random processes. Such methods

ANNEX VII

REPORT OF SUB-GROUP II - QUANTIFICATION OF UNCERTAINTIES AND
DEVELOPMENT OF STRATEGIES
1

Climate Change Detection Strategies

The IPCC recommended establishing a climate change detection panel
to co-ordinate model experiments and the necessary data collection efforts,
the practicing of fundamental data management principles, and discussed the
necessity of separating the natural variability of climate "noise" from the
model prediction "signal". Reducing the uncertainties in the detection issue
is likely to take a long time, possibly more than a decade. This is mainly
because of our inability to understand the causes of past global mean
temperature changes, particularly the aspects relating to low-frequency
variability on the century time scale.
1.1
Climate change detection, to which this Working Group is dedicated,
is the basic goal of most climate model experiments and the accompanying data
collection efforts. It should be noted that:
-

All statistical tests are based on hypothesis;

-

The observed time series of any climate variable, for instance
global temperature, is by itself only an observed fact;
It is only when some hypothesis is made about the data
distribution concerning these observations that we can
formulate and perform statistical tests to detect climate
change;
Climate change detection may reduce to the problem of
differentiating between the signal and the noise. These terms
are only dependent on the statistical model chosen.

A slightly different, but still very similar class of problems
arises from the construction of cause models and models aimed at physical
connection with forcing factors. The most important of all such factors is
the increasing concentration of greenhouse gases, which enhances the
greenhouse effect. Finding a signal connected with the increase of greenhouse
gases concentration, is one of the most important objects of investigation in
the area of climate change detection. Among other factors, to be considered,
are atmospheric transparency (or characteristics of aerosol concentration) and
the Southern Oscillation Index.
1.2

Project Scope
-

Within the context of the CCDP, detection should be defined as
the deciphering of changes in observed climate, in accord with
our understanding of the physical causes of these changes.

-

The detection strategy should be a broad one, but should
emphasize the ability to attribute any observed changes to
Greenhouse Gas (GHG) forcing, as the first step.

ANNEX VII, p. 2

-

1.3

Climate Change Detection (CCD) should involve the considered
analysis of chronic or persistent climatological parameter
anomalies on global and regional scales. The persistence over
a long temporal period would probably result in a marked change
in the mean state of parameters. Climate System Monitoring
would remain a separate domain, concerned with the on-going
analysis of seasonal or inter-annual climate fluctuations.

Main forcing factors

The number of variables which might be used in the project is
potentially very large. However, it is evident that there are a few key
variables which will form the basis of detecting global and regional changes
in the climate system. A number of secondary variables will act to support
the primary variables on a global scale, while the use of others will only be
possible at a regional level. Some variables may be obtained from proxy
records.
It will be important in implementing the project to link trends and
anomalies in the primary factors responsible for forcing the climate system,
e.g. the radiatively active gases, volcanic activity, solar radiation and
planetary albedo.
Detection of any climate change, due to a specific cause, will be
helped if some of the noise in a data series can be explained by other
factors. It is vital therefore that there is continued monitoring of all
factors that are considered to have influenced climate on the global and to a
lesser extent the regional scale. Such factors include:
CO2 and other trace gas concentrations
Solar irradiance
Stratospheric aerosol concentrations
Tropospheric aerosol concentrations
El Nino/Southern Oscillation
Surface albedo
North Atlantic deep water formation
Proxy data have proved vital in estimating the past histories of
these forcing factors. For example, historic trace gas concentrations have
been estimated using the bubbles held in polar ice cores; solar irradiance
changes may be related to the C-14 measured in long tree ring series; the
acidity of annual ice core layers is related to the concentration of aerosols
in both the stratosphere and troposphere.
1.4

Development of statistical tests

In former times climatology was mainly devoted to studying a
constant climate, for which purpose appropriate statistical methods were
developed.
A new period has now begun for research into climate, and there is
need to develop new statistical methods of analysis. These will be methods
for the statistical analysis of non-stationary random processes. Such methods

ANNEX VII, p. 3

have not yet been sufficiently developed in mathematics, especially for
complex, multi-dimensional random/stochastic processes.
The complexity of statistical analysis of the climate system is due
to the fact that different methods are needed for detecting different types of
signals.
Statistical methods of climate change detection are similar, to a
certain extent, to those for detecting a signal on a background of noise.
These methods require knowledge of the priority signal and of the noise
characteristics. The signal may be detected theoretically or using model
outputs. The noise may have as a source "natural" variability, reflecting the
selective effect of averaging, and the uncertainty connected with random and
systematic errors.
The statistical methods for detecting a complex climate signal have
so far been rather poorly developed and are not very effective. They are:
Verification of the hypothesis of the absence of a trend;
The "finger-print" (multi-variate techniques) method;
-

The Monte Carlo method, which consists of multiple runs of a
model with forcing and initial conditions and the determination
of the probability of the observed time series in the absence
of a signal.

These methods are intended to verify a single hypothesis. It is
necessary, however, to develop methods for verifying many rival hypothesis.
There must be a provision for determining a signal not only from a
single forcing factor but simultaneously from all known factors, since the
overall impact on the climate depends on the interactions of these factors.
In other words, an assessment of sensitivity to a particular factor may change
because of the other factors taken into consideration.
A climate model should be validated on data other than those on
which the model was developed. This is absolutely necessary to testing
statistical relationships on independent data.
The "fingerprint" method is based on the identification of a
specific pattern based on an assumed climate forcing. In the detection of GHG
forcing this has been applied by using pattern correlations between observed
and modelled surface temperature patterns. While there are some limitations
to this technique it has the potential for the statistical study of three
dimensional fields.
Climate change may not follow a linear trend. The statistical
methods and hypothesis to be developed for climate change detection must
consider non-linear changes as well.
expert

Concerning all the lack of knowledge mentioned above, we propose an
meeting of statistical climatologists on climate change detection
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strategies to assess and propose the further development of
procedures and to stimulate this vital important field of activity.
2.

analytical

Estimation of Climate Record Uncertainty

One of the primary goals of the CCDP is to quantify the
uncertainties in the climate record and to provide the climate community with
authoritative estimates of the applicability and interpretability of climate
datasets. The uncertainties in the climate data record provide a boundary to
our ability to detect and quantify climate change.
The uncertainties in the historical climate record arise from a
number of sources including:
a.
b.
c.
d.
2.1

Random errors
Instrumental errors
Sampling uncertainties
Bias related uncertainties

Random_Errors

To correct random errors, quality checks should be undertaken as
soon as possible after the measurement to make use of local information of any
kind for the correction. Random errors should be searched for on a routine
basis that uses checks on physical possibility and climatic probability as
well as tests on internal, temporal, and spatial consistency. Their magnitude
can be determined by statistical tests, using, for example other data from
nearby locations.
2.2

Instrumental_Errors

Data users need to know the magnitude of the uncertanties in the
fundamental readings and how these errors are manifested in temporal (monthly,
seasonal, annual) and spatial (regional, zonal, hemispheric, global) means.
2.3

Sampling Uncertainties

Uncertainties are associated with the temporal changes in the
networks of observations. These include changes with time of the spatial
configuration of the sampling network as well as changes in the number of
observations per unit time. These uncertainties are difficult to quantify
because the relationships between the sampling arrays and the true anomaly
fields change with time.
2.4

Bias_Uncertainties

It is known that biases exist between different sets of
instruments. For example, they seem evident in sea surface temperature (SST)
measurements which were traditionally obtained using buckets before the
1940's, whereas "intake" temperatures are most often used in the modern in
situ measurements. The instrumental, or measurement, biases between these two
different kinds of measurements can be quantified. However, the mix of these
measurement types as a function of time and geographical location is not well
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have not yet been sufficiently developed in mathematics, especially for
complex, multi-dimensional random/stochastic processes.
The complexity of statistical analysis of the climate system is due
to the fact that different methods are needed for detecting different types of
signals.
Statistical methods of climate change detection are similar, to a
certain extent, to those for detecting a signal on a background of noise.
These methods require knowledge of the priority signal and of the noise
characteristics. The signal may be detected theoretically or using model
outputs. The noise may have as a source "natural" variability, reflecting the
selective effect of averaging, and the uncertainty connected with random and
systematic errors.
The statistical methods for detecting a complex climate signal have
so far been rather poorly developed and are not very effective. They are:
Verification of the hypothesis of the absence of a trend;
-

The "finger-print" (multi-variate techniques) method;
The Monte Carlo method, which consists of multiple runs of a
model with forcing and initial conditions and the determination
of the probability of the observed time series in the absence
of a signal.

These methods are intended to verify a single hypothesis. It is
necessary, however, to develop methods for verifying many rival hypothesis.
There must be a provision for determining a signal not only from a
single forcing factor but simultaneously from all known factors, since the
overall impact on the climate depends on the interactions of these factors.
In other words, an assessment of sensitivity to a particular factor may change
because of the other factors taken into consideration.
A climate model should be validated on data other than those on
which the model was developed. This is absolutely necessary to testing
statistical relationships on independent data.
The "fingerprint" method is based on the identification of a
specific pattern based on an assumed climate forcing. In the detection of GHG
forcing this has been applied by using pattern correlations between observed
and modelled surface temperature patterns. While there are some limitations
to this technique it has the potential for the statistical study of three
dimensional fields.
Climate change may not follow a linear trend. The statistical
methods and hypothesis to be developed for climate change detection must
consider non-linear changes as well.
expert

Concerning all the lack of knowledge mentioned above, we propose an
meeting of statistical climatologists on climate change detection
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strategies to assess and propose the further development of
procedures and to stimulate this vital important field of activity.
2.

analytical

Estimation of Climate Record Uncertainty
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The uncertainties in the historical climate record arise from a
number of sources including:
a.
b.
c.
d.
2.1

Random errors
Instrumental errors
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Bias related uncertainties

Random_Errors

To correct random errors, quality checks should be undertaken as
soon as possible after the measurement to make use of local information of any
kind for the correction. Random errors should be searched for on a routine
basis that uses checks on physical possibility and climatic probability as
well as tests on internal, temporal, and spatial consistency. Their magnitude
can be determined by statistical tests, using, for example other data from
nearby locations.
2.2
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2.3
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networks of observations. These include changes with time of the spatial
configuration of the sampling network as well as changes in the number of
observations per unit time. These uncertainties are difficult to quantify
because the relationships between the sampling arrays and the true anomaly
fields change with time.
2.4

Bias_Uncertainties

It is known that biases exist between different sets of
instruments. For example, they seem evident in sea surface temperature (SST)
measurements which were traditionally obtained using buckets before the
1940's, whereas "intake" temperatures are most often used in the modern in
situ measurements. The instrumental, or measurement, biases between these two
different kinds of measurements can be quantified. However, the mix of these
measurement types as a function of time and geographical location is not well
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known, thus introducing uncertainty into estimates of SST during the past
fifty years. While these uncertainties in SST measurements are recognized,
the same may not be true of other climate measurements.
Such systematic errors may be found by relative and absolute
homogeneity tests comparing a time series with a reference time series gained
from neighbouring stations and testing the temporal stationarity of
statistical parameters respectively.
However, these tests cannot give a clear discrimination between
systematic errors and real climatic variations in a time series. Therefore
the cause of inhomogeneities must be sought. If a non-climatic cause (change
of instruments, observing practices, position of station, formula for the
computation of daily means etc.) cannot be found, the original value should be
kept. The type of tests used should be documented in the metadata of all
datasets.
The result of tests (corrections and doubts on the reliability of
data) should be documented for each individual observation.
Even if the other sources of uncertainty are quantified we can
expect that the climate records will still be less than perfect and contain
some random errors. These may result, in part, from residual errors or the
processes described above or from unknown sources.
The remaining uncertainties of data should be given for each
climatological element.
In case of temperature the resulting time series
should be correct to 0.2°C for individual measurements and 0.02°C for
monthly mean values.
Measurement
of
other
elements
may
still
contain
larger
uncertainties.
Precipitation measurements, though they seem simple in
principle, usually contain large systematic errors due to evaporation and
wetting losses, but mainly due to wind, which can lead to a major
under-estimation depending on the type of precipitation (e.g. drop size
distribution and percentage of snow).
Usually one has to expect an
uncertainty of about 10 per cent for precipitation amount rising sometimes to
more than 50 per cent for dry snow under highly-exposed windy conditions.
A major activity under the CCDP should be to foster efforts to
quantify these uncertainties through a series of Workshops and Technical
meetings as well as through co-ordination with related WMO and other
international activities and projects such as the IPCC, WCRP, IGBP. The
results of these efforts should be contained in a series of CCDP reports.
2.5

effects of_the_Surroundings on_Observing_Stations

Changes in the surroundings of climatological stations may also
lead to trends and inhomogeneities. These effects should not be interpreted
as errors because they are valid climatological trends for the local position
of the station. Nevertheless, such effects like growing urban heat islands
and other changes of land use may disturb climatological time series for use
in climate change detection. Therefore a clear documentation of station
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situation and history is extremely important so that such time series can be
excluded from datasets for special needs. However such trends should not be
eliminated routinely during the preparation of a dataset as, e.g. the size and
strength of urban heat islands is still a matter of scientific dispute, and
they may be the result of a climatic fluctuation.
As far as possible datasets should contain observations from only
one type of instrument or observing practice for each climatological
parameter. Otherwise changes in instruments and observing practices with
different characteristics may produce artificial trends or changes when data
of various stations are combined to give a representative time series for a
region. This may be especially important for measurements on ships, for as
the position of instruments (mainly height above sea level) and the disturbing
effect of the ship itself, which varies with size and type of ship as well as
its average speed, may have drastic effects on the results of the measurements.
Apart from biases caused by various procedures of measurements of
SST (bucket vs. engine inlet measurements) measurements on ships may have
other various deficiencies: Heat released by a ship body may have an effect
on air and sea surface temperatures. Sailing ships can disturb the boundary
mixed layers of atmosphere and ocean which may causes errors to SST, wind and
precipitation measurements. Ship bumps may deteriorate the accurary of air
pressure and precipitation measurements.
3.

Efforts needed for estimating biases
1. Climate records of rural undisturbed stations are most
desirable and very high priority should be given to their
continuance and quality.
2.

To remove biases from climate records, parallel observations
for two years are desirable:
(a) at old and new sites when the sites of observation are
changed.
(b) with old and new instrument systems when an instrument
system is changed, or sensor exposure or height is altered.
(c) at old and new times
observation is changed.

of

observation,

when

time

of

3. For estimating biases related to urbanization, deforestation
and changing land use practices, efforts should be made to take
parallel observations at nearby undisturbed locations.
3.1

Record_Assessment

Based on biases, the climate record of a station may be put in
three categories by the concerned National Weather Service:
Cat. A.

Dataset of a station based on climatic records or
measurements that are free from important uncertainties,
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known, thus introducing uncertainty into estimates of SST during the past
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computation of daily means etc.) cannot be found, the original value should be
kept. The type of tests used should be documented in the metadata of all
datasets.
The result of tests (corrections and doubts on the reliability of
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expect that the climate records will still be less than perfect and contain
some random errors. These may result, in part, from residual errors or the
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The remaining uncertainties of data should be given for each
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Precipitation measurements, though they seem simple in
principle, usually contain large systematic errors due to evaporation and
wetting losses, but mainly due to wind, which can lead to a major
under-estimation depending on the type of precipitation (e.g. drop size
distribution and percentage of snow).
Usually one has to expect an
uncertainty of about 10 per cent for precipitation amount rising sometimes to
more than 50 per cent for dry snow under highly-exposed windy conditions.
A major activity under the CCDP should be to foster efforts to
quantify these uncertainties through a series of Workshops and Technical
meetings as well as through co-ordination with related WMO and other
international activities and projects such as the IPOC, WCRP, IGBP. The
results of these efforts should be contained in a series of CCDP reports.
2.5

Effects of_the_Surroundings on_Observing_Stations

Changes in the surroundings of climatological stations may also
lead to trends and inhomogeneities. These effects should not be interpreted
as errors because they are valid climatological trends for the local position
of the station. Nevertheless, such effects like growing urban heat islands
and other changes of land use may disturb climatological time series for use
in climate change detection. Therefore a clear documentation of station

ANNEX VII, p. 7

like changes in the location of the observatory, the time
of observation, instruments
shelter procedures
and
surrounding characteristics.

3.2

Cat. B.

Dataset of a station based on climate records that have
been adjusted for important biases using
parallel
observation procedures.

Cat. C.

Dataset of a station based on unadjusted, biased climatic
records.

Metadata

Information about the data, i.e. metadata, plays a crucial role in
the evaluation of the reliability and usefulness of a dataset. No dataset
should be without a metadata file. Metadata should be as extensive as
possible.
They should contain information on instrumentation, observing
practices, times of observation, formulae for computing daily means, location
of the station and its surroundings as well as quality control procedure with
its main results, for the whole lifetime of the station.
Concerning location and surroundings of the station, some kind of
coding is needed. This coding should be as detailed as possible, e.g. the
coding for land use should not just discriminate between city centers and
suburban buildings, but should give some quantitative information concerning
height of buildings, percentage of greenspace, etc. If possible, the codes
for metadata should be standardized internationally.
To accomplish that task, an advisory group should be formed which
would propose standards for metadata and guidance materials, recognizing
different procedures of different countries.
3.3

RecordBlending

Traditionally, descriptions of climate and climate variability have
relied on surface meteorological and océanographie observations. However, the
advent of large scale numerical models and of satellite data has resulted in
the possibility that these may also be used to study the climate.
The use of model assimilated data may be greatly enhanced through
the application of data assimilation schemes designed specifically for
climate. Such Climate Data Assimilation Systems (CDAS) are being developed at
national centers and promised to provide a new set of data for climate and
climate change research. The use of CDAS to reanalyze past data for up to
thirty years with continuing programmes into the future will allow for the
development of a new suite of climate diagnostic tools for monitoring and
research.
Satellites provide yet another resource for climate monitoring and
climate change detection. Operational satellite observations, like their
conventional counterparts, have been designed, for the most part, to support
real-time weather observations and forecasts. As we move into the third full
decade of operational, routine, satellite observations, it is clear that these
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data hold great potential for climate monitoring and research. Substantial
work needs to be done, both at operational centers, and by the climate
research community to use these data for climate change detection.
Nonetheless, the potential usefullness is so great that the use of these data
for climate studies, particularly in conjunction with ground truth data,
should be vigorously pursued.
In addition to satellites and numerical model assimilated data,
there are a number of new automated surface observation systems becoming
available during the 1990's. The new systems provide both an opportunity and
a challenge for climate change detection. On the one hand, these new systems
provide more complete and uniform data coverage. On the other, it is not
clear how these data can be used in conjuction with the older more traditional
datasets.
Therefore, it is necessary for some advisory body to develop
appropriate methods and guidance information on record blending.
3.4

Adaptâtion_of Datasets_to Models

Archived gridded datasets are of limited use for monitoring climate
change due to the changing analysis schemes which were used through the
years. Efforts are, therefore, needed to develop model-adapted datasets,
generated by using 4-D data assimilation schemes which utilize information
from various sources like upper air soundings, aircraft observations,
satellite measurements and proxy data. This would help to assigning values at
specified and uniform grid points and their subsequent use in detecting
climate change.
Data coverage is far from homogeneous in space and time and this
creates a difficult problem for demonstrating the global change in the
climate. In addition to observed data, gridded datasets developed on a fixed
grid can supplement the baseline data. Gridded datasets can be available
everywhere, all the time and are in model adaptation form. Besides they also
remove the biases related to the geographical distribution of the observations.
The greatest advantage of model-adapted gridded data lies in the
fact that they can effectively integrate information from various sources such
as upper air soundings, aircraft observations, satellite measurements and
proxy data, a capability which now appears necessary for climate change
detection. WMO should strongly support all activities in this field. In
spite of other projects and Working Groups already dealing with these
problems, a workshop of data network and numerical modelling specialists on
the requirement for useful gridded data should be initiated. Such datasets
can help in monitoring
climate over different regions of the globe
particularly over data-sparse areas by using all available data to procure the
best analysis, from which values can be assigned at specified and uniformly
distributed points. Efforts are needed to develop model adapted datasets for
monitoring climate change on a regional and global scale.
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REPORT OF SUB-GROUP III - INTER-LINKAGES

1.

Background

The Working Group on Climate Change Detection (WGCCD) recognizes
the importance of ensuring full global community involvement in the process of
climate change detection.
Climate change detection involves using and
analysing global, regional and national datasets (of different origins and
reliability) from a wide variety of environmental sectors. The total task of
developing homogeneous, long-duration series of climate data over adequate
spatial scales is enormous and requires increased co-ordination within the WCP
and programmes of other organizations e.g. IGBP, ISCCP, GPCP, CEOS, GEWEX and
many others. Such collaborâtion/co-operation will enable the CCD project to
benefit from the exchange of needed data and information from these other
programmes, make mutually efficient and effective use of resources in creating
and operating proposed
new data networks, observational
sites and
observatories, and thereby effectively increasing the resource base of all
concerned. The WGCCD must therefore, strongly encourage interaction between
WMO and other agencies such as UNESCO (IOC), ICSU, UNEP, and organizations
undertaking global and regional work of relevance in related fields. There
must be a direct contact between the working groups and the expert advisory
groups already providing advice to the international community. Five specific
inter-linkage areas were identified by the WGCCD and are discussed in the
following sections with a related set of recommendations provided.
a)

Large Scale Program Interactions
The WGCCD recognized the importance of having close working
relationships with the international agencies, such as IOC,
UNEP, ICSU, involved in all aspects of the global climate
change programmes.
It is also essential that global data
management systems and various global research and applications
programmes be closely linked. The UN General Assembly has
called for a strengthening of the System-wide Earthwatch
capability. (See GA 44/224). One possibility for co-operation
is the establishment of an inter-agency working group on
Earthwatch to which WGCCD could provide advice. UNEP has
established a programme on the Harmonization of Environmental
Measurement. This programme is developing a meta-database on
global and regional environmental monitoring and assessment
activities. This working group must also relate closely to
major scientific programmes such as WCRP, IGBP, etc. to ensure
database availability and reliability as well as linking
strongly with global observing systems (GCOS (WMO, ICSU, IOC),
GLOSS (IOC), GOOS (IOC, WMO, UNEP), etc.) and relevant
international data information systems, i.e. IODE.
In view of the obvious importance of the requirement for a wide
range of supporting information, it is recommended that the WMO
strengthen its activities in the international field by
establishing
closer
working
relationships
with
other
disciplines to ensure that appropriate global environmental
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databases are established and
support research activities.

b)

maintained

to

appropriately

Operational DataManagement Interaction
In order to ensure that maximum benefit can be obtained from
the environmental databases available, it is necessary that
these approved global datasets be available to researchers
around the world.
In order
to accomplish
recommendations are made;

this

objective

the

following

1. All approved (certified) global datasets should be held at
World Data Centres.
2. Establish an international master referral system for
locating the global dataset in co-operation with relevant
international agencies.
3. Establish contact with ICSU and it's panel on WDC's to deal
with world datasets not presently handled by existing WDC's
in order to ensure consistency of operation.
c) IPCC
The IPCC is charged with the following responsibilities:
-

to assess the scientific information related to the various
components of the climate change issue, such as emissions of
greenhouse gases and their modification of the earth's
radiation balance;

-

to evaluate the environmental and socio-economic impacts of
climate change;

-

to formulate realistic response strategies or the management
of the greenhouse gas issue.

So that the Panel is made aware of the importance, existence
and mode of access to CCD data sets, it is necessary that there
be a connection between the WGCCD and the Panel's working
groups I and II.
It is therefore recommended that members of the WGCCD be
involved in meeting of IPCC Working Groups 1 and 2 to ensure
the appropriateness of the Panel's decisions with respect to
data issue.
d) Training
Standard training in climatology and data acquisition and
analysis, has been carried out for many years. However, with
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be a connection between the WGCCD and the Panel ' s working
groups I and II.
It is therefore recommended that members of the WGCCD be
involved in meeting of IPCC Working Groups 1 and 2 to ensure
the appropriateness of the Panel's decisions with respect to
data issue.
d) Training
Standard training in climatology and data acquisition and
analysis, has been carried out for many years. However, with

\

ANNEX VIII, p. 3

the complexity of the global change programme
encompassing training programme is required.

a

more

It is recommended that WMO, UNEP, UNESCO and it's IOC and other
concerned
agencies
negotiate
through
bi-lateral
and
multi-lateral aid agencies to develop and conduct environmental
and resource monitoring training.
WMO
should prepare and distribute
concerning the climate change programme.

information

packages

WMO and others should support training workshops and seminars
dealing with climate change detection.
e) DevelopingCountries
The success of the climate change detection programme is
dependent on the active involvement of developing countries,
especially from the point of view of supporting global
environmental data acquisition and analyses. To support these
countries it is essential that they participate in CCD analysis
and research. To encourage such involvement, WMO should act to
increase
awareness
and
understanding
through
increased
dissemination of information on climate change issues and the
importance of climate data in CCD. The developing countries
should also be encouraged to identify their country-specific
needs and capabilities in regard to CCD.
To that end, it is essential that the following activities be
encouraged and supported:
1.

The development and implementation of standard climate analysis
software packages and introduction of new technologies (e.g.
CD-ROM) with the required training through existing operations
or through donations.

2.

Individuals
from
developing
countries
should
receive
supplementary and developmental assignments at regional climate
centres in the world.

3.

Enhancement of the visiting scientist program for technical
experts to work in the developing countries.

4.

Regional climate change studies in these countries within the
framework of the CCDP.

5.

Strengthening of existing or creating new regional centres.

6.

Seminars, workshops related to CCD.

7.

Development of CCD brochures, information packages.
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1.1

Regional_Training and Research_Centres

The creation of specialized Regional Centres and the strengthening
of existing WMO Regional Centres for monitoring and detection of regional
climate change is important and ought to be encouraged. These centres should
promote co-operation between scientists within a considered region, provide a
capability for regional data management and establish a regional programme of
data dissemination and exchange. Examples of some existing centres upon which
this effort could build are the African Center for Meteorological Application
and Development (ACMAD), AGRHYMET, Drought Monitoring Centres in Harare
(Zimbabwe) and Nairobi
(Kenya), Belem, Paraguay Centre for Tropical
Meteorology and the Saharan Meteorological Research Centre at Tamanrasset.
Proposed Climate Change Detection activities are not intended to
replace existing programmes of other regional or world centres, but would
enable improved co-ordination of those activities and attention to related
concerns.
Some functions that the Regional Centre might fulfill are:
-

Provide an adequate capability for co-ordination of the
capture, processing and analysis of data from countries within
the region.
Integrate existing station activities with specific programmes,
eg. desertification, locust control, climate change, etc...

-

Support the use of automatic observing platforms in areas with
difficult access.

-

Improve and augment the existing regional climate network.

-

Re-enforce the national capability
satellite readout.

-

Re-enforce exchanges and co-operation among scientifc groups
within the region.

-

Stimulate and facilitate participation of teams and regional
experts in large programmes connected to Climate Change
Detection and others.

-

Provide regionally specific data banks and facilitate access to
existing data banks.

-

Advise on and act to create and disseminate needed regional
baseline data sets.

-

Undertake
intercomparisons of new and existing climate
instruments and parallel observations over a two year period
whenever changes in instruments or siting are proposed, to
achieve continuity of data sets.

for data processing and
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Regional CCD training and research requires access to global and
regional data sets as well as to information on the interpretation and
applicability of data sets. WMO should act to enhance the provision of
datasets, their interpretation and exchange by increasing and updating the
capability of INFOCLIMA, and by the development and provision of authoritative
interpretive technical reports.
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ANNEX IX

SOME PROBLEMS CONCERNING CLIMATE CHANGE DETECTION
USING STATISTICAL METHODS
G.V. Gruza,
Institute for Global Climate and Ecology, Moscow
Purpose of this report is to state some considerations on
problems in statistical climate changes detection and to
offer several examples, demonstrating
complexity of this
problem. The number of valuable considerations on this topic
were put forward by F. Zwiers on the previous expert panel,
where I wasn't among the participants.
First of
all,
we must remember the fact, that our
investigations have the real observed climate as their
main
object. Constricting with the considering of climate for, say,
only the period of instrumental
observations,
i.e. the
historical period of the last 50-100 years, one can say that
this climate is characterized by the whole set of existing
observations of the climatic system status. Earth's climate in
this time interval is the unique historical process, which is
not wholly correct to consider as a sample from population. It
is possible only as a hypothesis, theoretically, applying this
to some hypothetical planets, which have the history of
development identical with the Earth's one.
"Statistical
parameters" obtained as a result of mathematical processing of
observed climatic data, presuppose the computations of the
different climatic characteristics-means, variances, extremal
values and so on. These parameters serve to compress climate
description, but characterize the nature and structure of only
actual analysing data, only that unique by it's nature,
historically developed climate of the last centenial.And it is
absolutely not so simple to substantiate the possibility of
probabilistic interpretation of these data processing results,
the possibility of utilization of different probabilistic
models, and probabilistic interpretation of inferences, that
are based on statistical analysis. In other words the problem
of climate changes detection is reducing to discovering the
fact that statistical parameters, such as, for example, global
mean temperature, change with time.The scale of these changes,
their essence and importance may be discussed, but we have not
much causes to discuss their statistical significance in
probabilistic sence.
Probabilistic sence and estimation of statistical significance of differences between these means appear only in
case we include
in
our
analysis
the consideration of
the random errors of global mean temperatures and Northern and
Southern Hemisphere temperatures could
be
attempted to
estimate using the time series data obtained by several
different authors.
For three series or more, considering
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them different only because of random errors, that is, the
real temperature and it's systematic error are the same for
each series; supposing these random errors uncorrelated, one
can estimate root mean square error for each series. There are
some reasons to suggest that these random errors estimations
are less than their real values, and are the limits inferior
of the random errors' estimation. In Fig.l presented the time
series of surface air temperatures from Jones in the form of
805C confidence intervals, calculated using the root mean
square errors from the Table 1. Here JW means data from Jones
et all 1987, 1990, HL-Hansen et all, 1987, 6v-Groisman et all,
1987, I6CE-Gruza et all, 1979. These time
series
well
characterize the uncertainty in our knowledge about the global
temperature. But still we might conclude, that the mean global
temperatures in particular years are significantly different
one from another.
Statistical technique
can be used for the description of
climatic series by some probabilistic models. Usually we can
determine the quantitative parameters of this model the least
squares method.
As an example of this approach we may consider time series
of
global
surface
air
temperature and precipitation
characteristics approximation by linear and quadratic trends
(see figures 2,3). From these examples one can see that both
linear and quadratic trends are usually bound to the period,
for which they were estimated and are suitable for description,
but not for forecasting. Thus these trends are rather only the
to way to discribe the unique global climate history and they
don't contain any information about their stochastic nature.
Evidently, and this is seen clearly from the previous
examples of climate changes, that "changes" of statistical
characteristics depend on period, for which they are estimated.
This period is characterized by at least two variblessthe
beginning time and the end, or time of end and length, i.e. we
have the function of two variables. That's why it is imposible
to say definitely for each moment what the change
takes
place, as it is necessary to take into consideration
also
period during which this change happens. This analysis
will
be more visual, if we use two-demensional plots, having to do
with climate change.The
examples
of such analysis are
shown in figure 4,5.
Slightly different, but still very similar class
of
problems
arizes
from construction of cause-consequencing
models and models, aimed at evidence of climate characteristics physical connection with forcing factors. First of all
such factors are concentration characteristics of greenhousegases, which enhancing greenhouse effect. Signal, connected
with increase of greenhouse gases concentration, is the most
important object of investigation in climate change detecting
project. The other factors, which are also often considered,
are atmospheric transparency (or characteristics of aerozol,
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decreasing transparency).
Southern Oscillation Index
and
othersIn Table 2 are presented synchronous correlations between
surface air temperature <SAT) and abovementioned -factors,, As
it is seen from table 2, the best correlations between annual
mean global temperature
changes.,
and
with
temperature
of hemispheres, revealed GHG's, but also significant roles
playing both Southern oscillation and atmospheric transparencyConsidering separately 11-year moving averaged temperatures
(T-ll) and deviations from them (V) , we can easily see, that
GHG's effect is revealed only in
averaged
values
and
absolutely is not seen in deviations from averaged series,
while Southern Oscillation affects the fluctuations, which are
also important but not very large influence of atmosphere
transparency fluctuationsa
It is interesting to mark rather
unexpected fact of high correlation of both GHG's and SOI
with
absolute
value
of devations from averaged series
(abs (V)), that is indicative of variability increasing of
GHS's-concentration» It should be stressed, that even these,
apparently physical relationship, obtained from observations,
nevertheless characterize only particular observing historical
climate period»
The fact is that these connections are unstable in timeFor confirmation of this we will present estimations of SAT
sensitivity to doubling carbon dioxide,. In Table 3 these
characteristics are presented both for C02-concentration (C),
and for equivalent C02 concentration, corresponding to total
GHG's (CET) effect, and also radiation GHG's effect, which are
logarithmic measure of C02 concentration (DQC), and for sum of
all GHG's (DOT)• It is seen, estimating sensitivity on this
observation series have rather large variance» But also these
characteristics are
essentially unstable in time- Thus, in
figure 6 are presented synchronous correlations of the global
annual SAT values and C02-concentration in atmosphere (C),
atmospheric transparency (R) and Southern Oscillation Index
(SOI) as a function of the ending of estimating period for
different lengths of estimating periods,. As it is seen,
dependencies on C02-concentration and atmospheric transparency
are not only widely change in time, but even change signSouthern Oscillation Index influence is more stable,,
As the confirmation of stability of statistical connections, reflecting physical relationship would be regarded the
possibility of their's using for forecasting,. For this purpose
the next experiment was made .
On some time period (until 1970) were done estimations of
1-, 2- and 3-variate of regression equation of temperature
versus above listed forcing factors as arguments» Then on some
later independing period (1971-88) the estimation of forecasts
skill was done with using of observational data of forcing
factorsIt was found out, that among one-variate equations
the best was with SOI as argument, the second one was C02concentration and the third - atmospheric transparency- Among
1-, 2- and 3-variate equations the best one was 2-variate reg-
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ression with SOI and C02 as arguments» Next place belonged
to three-variate equation with all three arguments? SOI;, C02,
Ro The third best equation was 1-variate one with SOI, and
only then was 1-variate regression with C02-concentration.
This result shows instability of revealed connections.
It may be stated, that examination of different connections
and relations on independent material is the necessary step
for confirm of results stability and for evidence of reality
of revealed connections. Necessity of such examination is well
known to forecaster-meteorologists, developing statistical
methods of forecast, and this ought to be not disregarded in
climatic studies»
Although climate models ar& based on classical physical
principles, many of its parameters are selected after numerous
runs to increase their ability to simulate observed climate.
This selection methodologically is absolutly similar to
the fitting of parameters in statistical modela It must therefore be understood, that for model skill verification it is
necessary to use observed data for independent period that was
not utilized in parameterization process.
Revealing forecasting regularities can not be used for the
actual climate changes forecast, because they use synchronous
correlations with forcing factors, and forecast of forcing
factors is known only for GHG's concentration in according to
the developed scenarios of GHG's emission. Therefore, for
statistical forecast of climate there is only posibility to
use GHG's-concentration as a single predictor for forecast,
supposing, that this forecast is ideal well (known concept of
perfect prog in statistical methods of weather forecasting).
However, from abovementioned follows, that regression forecast
with using only GHG's data is as unstable and, consequently,
unreliable as simple extrapolation of trends, both linear and
quadratiq, estimated by previous period,,
Nevertheless it is seemed, that the possibility of rather
successful forecast, which may be done on empirical basis in
probabilistic form, exists
CGruza 6.V., Ran'kova E.Ya. 1990,
19913. In this forecast the distributions of temperature
changes for pairs of years, when happen GHG's concentration
changes, close,analogous or equal to that supposedly will take
place according to scenario of GHG's emission, are considered.
Unfortunately, this method can not be used for forecasting
for more long time and for larger GHG's concentration changes,
then was observed in last instrumental observation period. In
return, here were not done any supposes and were not proposed
any hypotheses about the character of connections. For more
reliable estimating for every moment in future several lagged
forecasts were made from different start moments, that allows
essentially raise reliability of results.
This reliability is provided, in addition, by the fact,
that this task is practically the task of approximation.
Examples of such forecasts are presented in Fig. 6.
As confirmation

of perspectivity

of suggested forecasting
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method we present skill scores for some methods of forecasts.,
estimated on independent interval 1971-87 (data till 1970 was
used for that forecasting)0 This assesment bases only on the
categorical information of these forecasts., while the advantage of probabilistic forecasts is in a possibility to have
quantitative estimation of uncertainty of our knowledge.
As it is seen s suggested method essentially gains relative
to other statistical methods of forecast and also relative to
estimate of coming climate by Budyko M. 1=5,1972, who extraordinarily well guesses main direction of temperature changes
in

JO's-BQ's*

It seemes to us, that skill of probabilistic forecast of
climate changes by rising of C02 concentration decides in
favour of cone lusion about reality of GHG's effect- However
the value of th is effect yet was not determined. Overcategoricity of climate changes forecasts may be excused by wish to
give them mobi lizing character. But for mobilization
of
comminity it is quite enough to inform about essential
probability of negative consequences, soberily
estimating
uncertainty of our knowledge about future climate.
It is useful to attract attention to importance of study
of atmospjeric
circulation
characteristics
climatic
variability» It may be found, that even slight changes of
circulation conditions can lead to essential climate changes,
particularly in regional scale, while global respect is not
essential. For example, we have data about some increasing
of yearly total blocking duration in 1949-88 and it can be
a reason of rising variability in the temperature series and
probably extremal phenomenon frequency.
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method we present skill scores for some methods of forecasts,
estimated on independent interval 1971-87 (data till 1970 was
used for that forecasting). This assesment bases only on the
categorical information of these forecasts, while the advantage of probabilistic forecasts is in a possibility to have
quantitative estimation of uncertainty of our knowledge.
As it is seen, suggested method essentially gains relative
to other statistical methods of forecast and also relative to
estimate of coming climate by Budyko M.I.,1972, who extraordinarily well guesses main direction of temperature changes
in 70's-80ns.
It seemes to us, that skill of probabilistic forecast of
climate changes by rising of C02 concentration decides in
favour of conclusion about reality of GHG's effect. However
the value of this effect yet was not determined. Overcategoricity of climate changes forecasts may be excused by wish to
give them mobilizing character. But for mobilization
of
comminity it is quite enough to inform about essential
probability of negative consequences, soberily
estimating
uncertainty of our knowledge about, future climate.
It is useful to attract attention to importance of study
of atmospjeric
circulation
characteristics
climatic
variability. It may be found, that even slight changes of
circulation conditions can lead to essential climate changes,
particularly in regional scale, while global respect is not
essential. For example, we have data about some increasing
of yearly total blocking duration in 1949-88 and it can be
a reason of rising variability in the temperature series and
probably extremal phenomenon frequency.
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Table I
Mean root square values of random errors (S) and standard
deviation (6") of annual SAT as estimated for I88I-I988.

N/N

Areas

Source
Northern
Hemisphere

Southern
Hemisphere

Globe

S

S

S

S

<5

<3

I.

JW, SEA LAND

0.063

0,20

0.054

0.19

0.054

0.18

2.

JW,LAND

0.050

0.24

0.045

0.20

0.046

0.21

3.

HL

0.058

0.26

0.065

0.18

0.043

0.22

4.

GV

0.05?

0.23

0.048

0.20

0.032

0.20

5.

IGCE

0.080

0.21
a

Mean root square random error estimates were calculated for different
available time series of SAT from assumption of systematic errors equality for each series and random errors are not correlated. It
that they may be considered as limit inferior of random errors.
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Table I
Mean root square values of random errors (S) and standard
deviation (6") of annual SAT as estimated for I88I-I988.

N/N

Areas

Source

LAND

Northern
Hemisphere

Southern
Hemisphere

Globe

S

<3

S

S

0.063

0.20

0.054

0.19

0.054

0.18

©

1

e

I.

JW, SEA

2.

JW,LAND

0.050

0.24

0.045

0.20

0.046

0.21

3.

HL

0.058

0.26

0.065

0.18

0.043

0.22

4.

GV

0.057

0.23

0.048

0.20

0.032

0.20

5.

IGCE

0.080

0.21
u

Mean root square random error estimates were calculated for different
available tine series of SAT from assumption of systematic errors equality for each series and random errors are not correlated. It
that they may be considered as limit inferior of random errors.
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Table

2

Synchronous correlation between annual SAT and some factors, as
estimated for period I98I-I988.

Factors
Characteristic
SOI

CET

DQC

DQT

Northern Hemisphere

T
CLis(V)

-0.04 -O.32 0.63 0.59

0.64 0.60

-0.15 -O.II

0.76 0.71

0.77 0.73

0.13 -0.42 0.05 0.05

0.05 0.05

0.10 -0.37 0.42 0.38

0.43 0.39

Southern Hemisphere
-0.24 -0.38 0.79

r
Znii

-O.36

y.-T-T"
frês (V)

0.09
-0.14

7
j,f/

y*7-7"

ais(V)
•

•

0.77

0.79

0.76

0.95
0.04

0.93
0.04
0.61

0.75
0.89
0.05
0.56

-0.13
-0.52

0.75
0.04

-O.47

0.62

0.93
0.04
0.61

Globe
-0.14
-0.26
0.12

-0.37
-0.12

0.74
0.88

0.71
0.84

-0.51

0.05

-0.01

-0.45

0.05
0.56

0.53

0.61

0.72
0.85
0.05
0.53
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Table 3
Empirical estimate of global SAT (K) sensitivity
to doubling carbon dioxide.

Region
Factor
Northern
Hemisphere

Southern
Hemisphere

C

2.52

2.91

2.71

DQC

I.91

2.20

2.06

CET

I.31

1.52

I Ai

DQT

1.05

1.31

1.13

Globe

ANNEX IX, p. 10
Table

4

Mean root square errors of annual SAT forecasts in
Northern Hemisphere for independent period I97I-I987
with using the data till 1970.

Forecast
method

annual
temperature

Predictand
II-year running
averaged

as estimated by
Budyko M., 1972

0.18

0.07

Median of previous base period

0.27

0.24

0.20

0.19

0.32/0.34-

0.30/0.34

0.16/0.17

0.05/0.06

Median of lagged probabilistic temperature
changes forecasts
corresponding to
analogous time
intervals
Regrassion on
DQC (DQT) according to BaU scenario
Median of lagged probabilistic
temperature changes forecasts
corresponding to
analogous changes
DQC (DQT).
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ACRONYMS

ACMAD
AGRHYMET
AMS
AVHRR
CAC
CCC
CCCO
CCDP
CCI
CFC's
CLICOM
COADS
CRU
CSM
DARE
EC
ENSO
EOS
EOS/DIS
FAO
GAW
GBDS
GCIP
GCOS
GCM
GEDEX
GEMS
GEWEX
GHCN
GIS
GLOSS
GOOS
GRDC
GRID
GTS
ICSU
IGBP
IGOSS
INFOCLIMA
IOC
IODE
IPCC
ISCCP
NASA
NCAR
NCDC
NOAA
NOAA/ERL

(WCP 5286)

African Centre of Meteorological Applications for Development
Regional Training Centre for Agrometeorology and Operational
Hydrology and their Applications
Automatic Meteorological Station
Advanced Very High Resolution Radiometer
Climate Analysis Centre, Washington, D.C., USA
Canadian Climate Centre, Downsview, Ontario, Canada
Committee on Climate Changes and the Ocean
Climate Change Detection Project
Commission for Climatology
Chlorofluorocarbons
Climate-Computer System
Comprehensive Ocean Atmosphere Data Set
Climatic Research Unit, University of East Anglia, UK
Climate System Monitoring
Data Rescue Programme
Executive Council
El Nino-Southern Oscillation
Earth Observing System
EOS Data Information System
Food and Agriculture Organization
Global Atmospheric Watch
Global Baseline Data Sets
GEWEX Continental-Seale International Project
Global Climate Observing System
General Circulation Model
Grenhouse Gas Effect Detection Experiment
Global Environmental Monitoring System
Global Energy and Water Cycle Experiment
Global Historical Climate Network
Geographic Information System
Global Sea-Level Observing System
Global Ocean Observing System
Global Runoff Data Centre
Global Resource Information Database (UNEP)
Global Telecommunication System
International Council of Scientific Union
International Geosphere-Biosphere Programme
Integrated Global Ocean Services System
Climate Data Information Referral System
International Océanographie Commission (UNESCO)
International Océanographie Data/Information Exchange
Intergovernmental Panel on Climate Change
International Satellite Cloud Climatology Project
National Aeronautics and Space Administration, USA
National Centre for Atmospheric Research, Boulder, USA
National Climatic Data Centre
National Oceanic and Atmospheric Administration, USA
NOAA Environmental Research Laboratories
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PAGES
SAFISY
S ST
TOGA
UKMO
UNDP
UNEP
UNESCO
VCP
WCASP *
WCDMP *
WCIASP *
WCP
WCRP
WMO
WOCE
WWW

Past Global Changes
Space Agency Forum for the International Space Year
Sea Surface Temperature
Tropical Ocean and Global Atmosphere Programme
Meteorological Office, Bracknell, UK
United Nations Development Programme
United Nations Environment Programme
United Nations Educational, Scientific and Cultural Organization
Voluntary Co-operation Programme (WMO)
World Climate Applications and Services Programme
World Climate Data and Monitoring Programme
World Climate Impact and Assessment Strategies Programme
World Climate Programme
World Climate Research Programme
World Meteorological Organization
World Ocean Circulation Experiment
World Weather Watch

Formerly:
WCAP
WCDP
WCIP

(WCP 5286)

World Climate Applications Programme
World Climate Data Programme
World Climate Impact Studies Programme

REPORTS PUBLISHED IN THE WORLD CLIMATE DATA PROGRAMME SERIES

WCDP-1

WMO REGION III/IV TRAINING SEMINAR ON CLIMATE DATA MANAGEMENT AND
USER SERVICES, BARBADOS, 22-26 SEPTEMBER 1986 and PANAMA,
29 SEPTEMBER - 3 OCTOBER 1986 (Available in English and Spanish).

WCDP-2

REPORT OF THE INTERNATIONAL PLANNING MEETING ON CLIMATE SYSTEM
MONITORING, WASHINGTON, D.C. USA, 14-18 DECEMBER 1987.

WCDP-3

GUIDELINES ON THE QUALITY CONTROL OF DATA FROM THE WORLD
RADIOMETRIC NETWORK (Prepared by the World Radiation Data Centre,
Voeikov Main Geophysical Observatory, Leningrad, 1987).

WCDP-4

INPUT FORMAT GUIDELINES FOR WORLD RADIOMETRIC NETWORK DATA
(Prepared by the World Radiation Data Centre, Voeikov Main
Geophysical Observatory, Leningrad, 1987).

WCDP-5

INFOCLIMA CATALOGUE OF CLIMATE SYSTEM DATA SETS, 1989 edition.

WCDP-6

CLICOM PROJECT (Climate Data
(updated issue of WCP-119)

WCDP-7

STATISTICS ON REGIONAL NETWORKS OF CLIMATOLOGICAL STATIONS (Based
on the INFOCLIMA World Inventory). VOLUME II: WMO REGION I AFRICA.

WCDP-8

INFOCLIMA CATALOGUE OF CLIMATE SYSTEM DATA SETS - HYDROLOGICAL
DATA EXTRACT. (April 1989)

WCDP-9

REPORT OF MEETING OF CLICOM EXPERTS, PARIS, 11-15 SEPTEMBER 1989.
(Available in English and French)

WCDP-10

CALCULATION OF MONTHLY AND ANNUAL 30-YEAR STANDARD NORMALS
(Prepared by a meeting of experts, Washington, D . C , USA, March
1989).

WCDP-11

REPORT OF THE EXPERT GROUP ON
Asheville, USA, 22-26 January 1990

WCDP-12

REPORT OF THE MEETING ON HISTORICAL ARCHIVAL SURVEY FOR CLIMATE
HISTORY, Paris, 21-22 February 1990

WCDP-13

REPORT OF THE MEETING OF EXPERTS ON CLIMATE CHANGE DETECTION
PROJECT, Niagara-on-the-Lake, Canada, 26-30 November 1990

Note:

Following the change of the name of the World Climate Data
Programme (WCDP) to World Climate Data and Monitoring Programme
(WCDMP) by the Eleventh WMO Congress (May 1991), the subsequent
reports in this series will be published as WCDMP reports, the
numbering being continued from No. 13 (the last "WCDP" report).

WCDMP-14

REPORT OF THE CCI WORKING GROUP ON CLIMATE CHANGE DETECTION,
Geneva, 21-25 October 1991.

Management

GLOBAL

System),

BASELINE

April

1989

DATASETS,

