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1

ORGANIZATION OF THE MEETING

1.1

Opening remarks

1.1.1 Mr. Jarraud, the Deputy Secretary-General of WMO welcomed the participants (see Annex
A) to the new WMO Headquarters on behalf of the Secretary-General. He expressed his
appreciation that all the members of the project's Task Group were able to attend, and that a good
regional balance was evident through the participation of regional experts.
1.1.2 In his opening statement, Mr. Jarraud expressed his hope that the Climate of the 20th
Century Publication would become an important tool to improve the public's understanding of the
global climate system and its components and thus help to explain the complexity of predicting
possible future changes. He stated that the most important tasks for the Expert Meeting were to
make a final decision on the content of the book and to ensure that ways are found to obtain all the
necessary information that is available around the world. This would include reviewing already
available material submitted by countries, organizations and individuals; identifying gaps and
developing a strategy to fill such gaps in order to complete the book on schedule. He further
highlighted the importance of finding an appropriate regional balance, so that readers all around
the world would find the book useful and interesting to them. A complete version of his remarks
appears in Annex B.
1.2

Selection of chairperson

1.2.1 The participants elected Ms. Mary Voice from Australia to be the chairperson for the first
two and a half days, and Prof. Philip Jones from the United Kingdom to serve as the chairperson
for the remaining time.
1.3

Adoption of the Agenda

1.3.1 The agenda, as adopted, can be found in Annex C. Items added to the provisional agenda
included discussion on the responsibility and role of a future project manager, and general
approaches to the publication.
2

BACKGROUND

2.1

Audience and purpose of the publication

2.1.1 The chairperson, Ms. Mary Voice, presented some general background information on the
project to participants who had not previously been involved, including its specific goal and the
foreseen targeted audience. There was strong support from the participants that the book should
be written at the senior high-school level and targeted at the interested general public. It was also
felt, however, that the publication should serve as a useful source for background information to
policy and decision makers, not least those involved in the climate change issue (such as those
involved with the UNFCCC and IPCC process).
2.1.2 Some participants expressed a strong interest in making the publication available in
languages other than the official WMO languages. This possibility would be further explored at the
national level and in co-operation with a future co-publisher.

2.2

Project status report

2.2.1 Mr. Peter Scholefield from the WMO Secretariat provided some general background
information on the current status of the project. Although the process has suffered slippage, he
now felt that it was making good progress. A remaining problem had been to find chapter lead focal
points and to ensure appropriate regional participation, within the limited funds available.
2.2.2 He also informed the meeting that requests for possible material had been sent to all WMO
Member countries, as well as to all members of the CCI. So far, the response rate had been low,
but he expressed the hope that more targeted requests in the future would be more successful.
2.2.3 He further informed the participants that the currently proposed time-table for the
publication, that is to have it available at the World Meteorological Day (WMD) in the year 2000,
was no longer considered a realistic alternative. The goal should be to have the publication ready
no later than early 2001, in order to precede the Third Assessment Report by the IPCC. If possible,
a limited part of the publication could be made available by the WMD in 2000 to provide an
indication of how the final book will appear.
2.3

Funding

2.3.1 Although only limited funds are available to support the effort, Mr. Scholefield expressed a
hope that it may be possible to obtain co-sponsorship from other international organizations. The
publication of the book will involve collaboration with a co-publisher. Some participants expressed
a possibility of providing support for the publication in additional languages other than the WMO
official languages.
2.4

Format and size

2.4.1 The format and size of the book were discussed in detail by the participants in the meeting
who agreed to maintain most of the outline, as presented in the existing prospectus. Some reshuffling within and between chapters, as well as the addition of some other spreads were
proposed. The meeting decided that the science writer, in close co-operation with the chapter lead
focal points and the project's Task Group, should have a responsibility to ensure the appropriate
format for the publication. Section 3 below discusses these matters in more detail.
3

CONFIRMATION OF OUTLINE AND DISCUSSION BY CHAPTER AND SPREADS

3.1
The main part of the meeting was dedicated to discussions on the content of the individual
spreads. Participants were also requested to suggest sources of information for the individual
spreads and, in particular, express where they would be willing to contribute. It was decided to
have a more general discussion first, chapter by chapter, followed by more detailed discussions on
individual spreads.
3.2
Participants expressed their satisfaction with the current outline of the book which was
judged comprehensive, but possibly needing some re-organization to avoid overlaps, as well as
perhaps additional topics. Quite some time was spent discussing ways to ensure an equitable
regional balance, as the material made available to the meeting had a strong North AmericanEuropean bias. The meeting therefore urged the regional experts to contribute relevant regional
material for all five chapters to the chapter leads so that they could incorporate it in the material
being sent to the science writer.
3.3
Participants also emphasised the importance of making sure that the book not focus unduly
on climate change, but rather that it be a comprehensive book on the climate system. It was clearly
stated, however, that Chapter 5 dealing with future climate, must be kept consistent with the results
of the IPCC Third Assessment Report. Participants therefore agreed that close links must be

established with key authors of the IPCC report, and that material produced for that report should
also be an important source of information for the Climate of the 20th Century publication.
3.4
Since only the chapter lead focal point for Chapter 1 attended the meeting, this chapter was
discussed in more detail and clear lines of responsibilities in providing material were established.
The chapter focal points for Chapters 3 and 4 took part in the discussions by teleconference, which
allowed the participants to discuss the content of these chapters in some detail. At the time of the
meeting, no chapter leads had been appointed for Chapters 2 and 5.
3.5
Following the more general discussions, the participants reviewed the existing prospectus
in detail and made suggestions, both in regard to what information was to be included under each
spread, as well as potential contributors. Based on these discussions, a spreadsheet was
produced (Annex D). This spreadsheet contains some non-numbered spreads representing the
new suggestions made at the meeting. The resultant revised outline is provided in Annex E for
ease of reference. It was recommended that the Task Group review these topics, and propose
ways of either including them in existing spreads or propose new ones. The meeting agreed that
this new version of the prospectus should form the basis for the project manager in his/her quest
for relevant material.
3.6
As a result of these discussions a list of information gaps and possible strategies for
producing the book was compiled for use, as appropriate, by the Task Group, chapter leads and
science writer. The list is contained in Annex F.
3.7
The meeting also decided to fast-track Chapter 1 so as to assist the science writer with
style and content at an early stage through comments and advice from the Task Group. It would
also open up the possibility of having at least parts of Chapter 1 ready in time for World
Meteorological Day (WMD) 2000 as a sample of how the future book will appear. It was therefore
recommended that a draft of Chapter 1 should be circulated to the Task Group during August 1999
for comments.
3.8
The meeting noted the list of significant climate events of the 20th century provided by Mr
Dave Phillips (Canada) (see Annex G), and suggested that it be considered as a reference for
development of the book.
4

STRATEGY AND SCHEDULE FOR PUBLICATION

4.1

Roles and responsibilities

4.1.1 Under this item the meeting discussed the roles of the various individuals and groups
involved in bringing this initiative to a successful conclusion.
4.1.2 The meeting agreed that the Task Group itself should continue to provide overall guidance
to the project. It should also be responsible for reviewing the content and style for each chapter, as
well as serving as a mediator between chapter focal points and the science writer should the
occasion warrant. In addition, it should maintain close contacts with the Secretariat and any project
manager whose primary functions would be project co-ordination, seeking sponsors from
countries, the private sector or other international organizations, and co-ordinating negotiations
with co-publishers and other media outlets.
4.1.3 The meeting was pleased that Mr William Burroughs (UK), the author of a number of books
on climate, had agreed, given material in a timely manner, to produce a first draft of the book by 10
December 1999. The meeting noted that, in order for the book to fairly represent the climate over
the last century across the world, a number of regional experts would need to provide chapter focal
points with the necessary information. The chapter focal points were urged to be proactive in

seeking such material as well as providing the science writer with guidance on appropriate content.
The terms of reference for the science writer can be found in Annex H.
4.1.4 In view of the tight deadlines of the project and the impending heavy workload, the meeting
recommended that a project manager be found as soon as possible. The Secretariat agreed to
investigate the possibilities on an urgent basis. The project manager, working closely with all
involved, should be responsible for moving the project ahead and ensuring that deadlines for
actions were widely respected. The meeting proposed a set of responsibilities for the project
manager which are reproduced in Annex I.
4.1.5 To summarize the roles and responsibilities of the Task Group, science writer, chapter focal
points, regional experts, project manager and the Secretariat, the meeting drew up a process flow
chart outlining the various steps each would need to take. This chart is can be found in Annex J.
4.2

Schedule

4.2.1 The meeting reviewed the numerous actions required to meet the ambitious deadline for
publication (March 2001 ). In this regard, it proposed a schedule that would need to strictly adhered
to if the book was to be available for WMD 2001 as well as coincide with the release of the IPCC
Third Assessment Report. This schedule can be found in Annex K.
5

OTHER BUSINESS

5.1
The meeting was informed that WMO had entered into an agreement with the World
Wildlife Fund and World Television, Ltd. to investigate development of a video television series
based on the climate of the 20th century publication. Having a draft Chapter 1 developed by late
summer 1999 would allow a short pilot video to be produced in time for WMD 2000 and the WMO
50th anniversary celebrations.
5.2
The meeting agreed to present the prospectus and discuss the Climate of the 20th Century
publication at the 13th WMO Congress in May 1999. This would provide an opportunity to update
WMO Members on progress of the project, and reinforce the need for regional content.
6

CLOSURE OF THE MEETING

6.1

The meeting was declared closed in the afternoon of 30 April 1999.
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ANNEX B
OPENING ADRESS
MEETING OF EXPERTS ON CLIMATE OF THE 20th CENTURY
(Geneva, 26-30 April 1999)
Ladies and Gentlemen,
It is with great pleasure that I welcome you all to Geneva and to this expert group meeting
on the Climate of the 20th Century Publication. I would also like to welcome you to the new WMO
headquarters. In fact, we have only been located here for a month or so, so this meeting is among
one of the first to be held within these premises. The publication you will discuss over the next
week will focus on the past century, but I also hope that it will also be an important tool to improve
the publics understanding of the global climate system and its components and thus help us to
explain the complexity of predicting future changes. I hope that this setting, and the beautiful view
that you have over the lake, Alps and Geneva from this room, will inspire your thinking and work.
As you may be aware, the idea of producing a book on the climate of the past century dates
back to 1995 and the Twelfth Congress of WMO. This congress endorsed a proposal made by
Australia to initiate a co-operative project, and an international Task Group was formed in 1996 to
develop a plan for its preparation. I am indeed happy to see the members of this Task Group here
today. The group produced a very comprehensive and ambitious prospectus that I know you have
all received. I am hoping, despite the limited time available, that this book will be published as part
of the celebrations of the 50 tn anniversary of WMO next year and be given a wide distribution
thereafter. You have also an unique opportunity to raise the awareness of this publication, and gain
the support of many countries, since we already next week will start the Thirteenth Congress of
WMO, where a side event is being planned to present the outcome of this weeks work.
I am well aware of the fact that there are many issues that you have to discuss over the
next week, but I would like to highlight a few specific issues. Most important is, of course, to make
a final decision on the content of the book and to make sure that you decide on ways to obtain all
the necessary information that is available around the world for this task. This will include reviewing
already available material as submitted by countries, organizations and individuals, identify gaps
and develop a strategy to fill such gaps in order to complete the book within the planned schedule.
We also have to make sure to find an appropriate regional balance, so that readers all around the
world will find the book useful. I am therefore delighted to see regional representatives here that
could shoulder this responsibility. The meeting will also need to discuss and decide upon clear
lines of responsibility. I know that we now have a very accomplished science writer who will have
the task of setting the publication into a reader-friendly format. It is, however, important that you
also decide on how the Task Group and other involved experts will contribute, and clearly specify
the terms of reference for the science writer, the co-publisher, the WMO secretariat, the Task
Group and other interested participants and organizations.
I also hope that you will find some time to discuss the various spin-off projects that I know
are currently being planned such as an educational video and possibly even television
programmes. I find it encouraging that the planned video production is taking place in co-operation
with the World Wide Fund for Nature and that we also during this week will have participants from
organizations not normally directly involved in climate related work, such as the Red Cross and our
sister organization WHO. With their experience from the impact side, I am sure they can contribute
to your discussions.

It is, indeed, important to make sure that the final products of all these various initiatives are
well in agreement with each other. They must also be appealing, easily accessible and on an
appropriate level so that they can be used in school curricula, as well as for public information at
large all over the world. It is, however, important to maintain a high quality and make sure that they
are based on sound scientific knowledge and high quality information. Apart from being a popular
scientific document, we are also trying to demonstrate the close links that exist between humans
and human development, and the climate.
Once again, welcome to Geneva and WMO and good luck with your important work.
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COLLECTION OF MATERIAL FOR THE WMO BOOK ON THE CLIMATE OF THE 20TH CENTURY
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1. WHAT IS HAPPENING TO THE
CLIMATE THIS CENTURY
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1.1 The century of climatology

SOURCE and/or RESPONSIBILITY
(inc. co-ordinates)

.

1.2 What is climate?

Climate not constant (natural, human)

1.3 The challenge of measuring
global climate

GACN 1900 Map

M. Crowe (map)

1.4 The climate since the last
interglacial

move to the end

H. Kondo (ice-core samples from Antarctica)

1.5 Climate during recorded history
(up to 1900)

move to the end

P.Jones
M. Mann (figure)

Runoff during recorded history
(proposed new spread)

Long-term records of runoff Nile, Rhine),
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1.6 The twentieth century warming
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1.7 Climate patterns

1.8 The nature of variability and the
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1.9 The human implications of
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and other factors. Look at how "bad" things
in climate can actually be beneficial (how the
perception has changed over time).
Using climate for recuperation
Fisheries and changes (ENSO, high latitude
climate change)
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SOURCE and/or RESPONSIBILITY
(inc. co-ordinates)
B. Garanganga - Africa
P. Aceituno - South America
M. Crowe (Stratosphere)

X

M. Crowe (Maps, record temp)
Dennis Davis (streamflow examples)
(dennis.davis@sympatico.ca)

X

X

P. Scholefield (using climate)
George Needier (fisheries)(needlerG@mar.dfompo.gc.ca)
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1.10 Where people live

How have we lived "with" the climate. How
have our expectations changed. Literary and
non-literary quotes, examples from many
regions since experiences from "global"
climate changes are different. How we now
can "use"
the improved climate knowledge.
Establishing scientific bases in a hostile
climate - Antarctica, the "20th century"
continent.
Transportation in cold climates - using the
winters.
High percentage living close to oceans - sea
level rise.

Inputs from regional experts important
Inputs from Australia (Antarctica)
J. Kuylenstierna (Antarctica)
George Needier (sea level)(needlerG@mar.dfo
mpo.gc.ca)

1.11 What people think about their
climate

Diversity - how does people view the climate
around them. Local concerns. Cases from
around the world. What do people think
about climate variability? Possibly two
spreads.
Urbanisation. Land management - local feedback mechanisms (rural).

Inputs from regional experts important
B. Mohammed will submit material

Advancements in satellite technology and
modelling. Observing, modelling predicting
the climate. Good news could come at the
end. Bad news - the man made observations
are replaced by new technologies which is
destroying the homogeneity.

Ernest Rudel (CCI rapporteur)

1.12 The possible impact of human
activities

1.13 Technological advances (the
good news)

1.14 Our increasing vulnerability (the Population increase.
bad news)
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1.15 Changing sensitivity to climate
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2. HOW IS THE CLIMATE VARYING?
Ann Henderson-Sellers, lead chapter
focal point
(to be confirmed)
2.1 The measurement framework

2.2 What we do know

2.3 What we do not know

BRIEF DESCRIPTION
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SOURCE and/or RESPONSIBILITY
(inc. co-ordinates)

1.14 and 1.15 combined. 1.11 could then
possibly be two spreads.

• i

\
Co-operative networks
MSU vs. High Altitude in situ GHCN, 1979Station location format
Map illustrations - standardised
projections necessary for all maps
Historical flavour - the spread of
networks over this century.
Capacity to obtain ocean observations has
changed more than for atmosphere.
Regional vs. global trends in precip and
temp.
Confidence in the global temperature
measurements over this century
Temperature in the oceans
Sub-surface ocean temperatures. The
mechanisms of change (we know the
empirical values)
Presented as a challenge for the future.
Circumpolar wave in the Southern
Hemisphere.
Changes in climate parameters caused by
other factors than "climate" (land use
changes, vegetation etc.).
IPCC
Ocean component

X

X

X

X

M. Crowe (MSU etc)
P. Jones (maps)
B. Mohammed (African map - network)
G. Needier (ocean data)(needlerG@mar.dfompo.gc.ca)

M. Crowe (trends)
P. Jones (confidence in temperature
measurements)

Hennissey (Australia)
Y. Djellouli (changes in climate parameters)
WMO Secretariat (IPCC)
G. Needier (Ocean
component)(needlerG@mar.dfo-mpo.gc.ca)
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2.4 Which events matter (double
spread?)

Set the seen for 2.5-2.11.
Are there more extremes today? Differences
between extremes and disasters. Selection
of major regional events (could be a possible
extra spread)

Chris Folland / Hadley Centre?
Regional experts to provide inputs

2.5 Mid-latitude winter floods and
storms

1962 Hamburg flood, 1976 Capella storm,
1981 and 1990 Central European storms,
Rhine floods in Dec 1993 and Jan 1995.

Regional experts
G. Rosenhagen (European floods)
(grosenhagen@dwd.d400.de)
Gaston Demaree (1993 and 1995 floods)
(gaston.demaree@mailserv.oma.be)
Regional experts
G. Rosenhagen (snow in Germany)
(grosenhagen@dwd.d400.de)
M. Crowe (indices, time series)
A. Ben Mohammed (Sahel)

2.6 Cold winters

2.7 The dust bowl years
I

2.8 Tropical storms

2.9 Tornadoes

2.10 The Indian monsoon

Cool summers
Snow catastrophe in northern Germany in
1978-79.
Drought indices (US), precipitation time
series.
Similar events in other parts of the world Sahel
History - number of storms over the century

US Tornadoes - Annual Time Series
Argentina
Regions in general susceptible to tornadoes.
Japan - statistics available
Should be more general on the monsoon.
Gilbert Walker

X

X

X

X

X

X

X

Regional experts

X

X

X

M. Crowe (US)
Maria Luisa Actinger through P. Aceituno
(inputs, Argentina)
H. Kondo (Japan)
Yasunari (through H. Kondo)
Regional experts
Prof. Ding Yihui (Director, National Climate
Centre, 46 Baishiqiao Rd, Beijing 100081,
China, Fax: +86 10 6217 6804)(Only monsoon
in a more general context in the section on
circulation)
Rob Allen (CSRO) (box on Gilbert Walker)

GOT

SECTION
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Land management - increased dust has
caused the persistent drought in the Sahel
region.
Other droughts important
2.12 A potted history of meteorology Personal view of the development of
meteorology during the 20th century.
in the twentieth century

2.11 The Sahel drought - SubSaharan Africa

SOURCE and/or RESPONSIBILITY
(inc. co-ordinates)
A. Ben Mohamed

C. C. Wallen

2.13 Atmospheric circulation
blocking

Statistics on blocking, Russia.
Southern Hemisphere blocking.
Northern Hemisphere blocking - links to
ENSO

G. Gruza (Blocking)
M. Coughlan (S.H. blocking)
Stephen Colucci (blocking and ENSO sjc25@cornell.edu)

2.14 El Nino Southern Oscillation
(ENSO) (double spread?)

Multi variate ENSO Index from 1950
Teleconnctions - are they straight forward?

M. Crowe (index)
N. Nicholls - take a lead(general material on
links)
Jim Hurrell, Hadley Centre (through PD Jones)
A. Ben Mohamed (ENSO $ Eq. Atl. For West
Africa)

X

2.15 Other teleconnections

2.16 Atmosphere-ocean interactions Article, W. Broecker - Denton (NADW)
General on teleconnections.
Thermo-haline Conveyor Belt
Ocean-Atmosphere interaction needs to
come earlier in the book.
2.17 Understanding tropical cyclones Storm tracks on satellite photos
Could be put directly after 2.8

B. Burrough has material
Scott Power (through M. Voice) (general on
teleconnections)

X

X

X

M. Crowe (storm tracks)
Chris Landsea (more information - other parts
of the world) and box

I
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2.18 Other slowly-varying
components of the climate

2.19a Sea level rise

I

2.19b Inland bodies of water
(proposed new spread)

2.20 Internal variability of the climate

2.21 Volcanoes

« , 1A„
BRIEF DESCRIPTION

Changes in extreme precipitation, reduction
in average number of days with freezing
temperatures (annual in USA), N.H. mean
spring (or fall) snow cover extent.
Land-vegetation-climate interactions
Sea ice
Vegetation is missing.
Thermal expansion, small glaciers melting
(not alarmist)
Altitude of the Greenland and Antarctic ice
sheets.
Large sea-level changes in the past isostatic rebound (ice age but still large in
some areas). Long records of sea-level
changes.
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M. Crowe (snow cover and freezing days).
David A. Robinson (snow cover - regional to
continental, hemispheric, 1972-1999)
(drobins@rci.rutgers.edu)

Phillip Woodworth, through PD Jones (UK)
Atsumu Ohmura, Dept. of Geography, ETH
Zurich, Winter-thurestrasse 190, CH-8057
Zurich (through M. Beniston) (altitude)
Prof Blair Fitzharris, Dept. of Geography,
University of Otago, Dumdin, New Zealand
(glacier and ice sheet contributions to sea level
through M. Beniston)
G. Needier (sea-level records)
(needlerG@mar.dfo-mpo.gc.ca)

M. Glantz / M. Crowe (Great Lakes)
B. Mohammed (Lake Chad)
P. Aceituno (Lake Titicaca)
G. Gruza (Caspian Sea, Aral Sea)
B. Garanganga (Lake Victoria)
Monique Minguet, University of Reims, France
(through Y. Djellouli)(Lake Bajkal)
Simon Tett (Hadley Centre) - from WMO
Secretariat (contact PD Jones)

PD Jones will provide material
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2.22 Extraterrestrial influences
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(inc. co-ordinates)
Judith Lean (through PD Jones)

Solar activity
Astronomical tides

2.23 Human impacts - (a) Urban
climate

2.24 Human impacts - (b)
Greenhouse gases

NOAA Baseline Observatories, C02, 03 and
CFC's

M. Crowe (NOAA Baseline Obs.)
X

X

2.25 Human impacts - (c) Particulates

I
CO

2.26 Human impacts - (d)
Deforestation and desertification

I

2.27 Human impacts - (e) Ozone
depletion

Land-atmosphere interactions
(proposed new spread)

Impacts on ecosystems (proposed
new spread)

WWF - Climate and Wildlife.

3. THE HUMAN IMPACT OF THE
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lapter focal point

Andrew Kerr, WWF
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3.1 The economic and social impact
of climate fluctuations

Global summaries

3.2 Human suffering and costs

Red cross data

TXT
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OGP Human Dimensions (Caitlin Simpson)
through Chet Ropelewski
CC Wallen (submitted article)
IDNDR
Peter Walker (Red Cross)

Regional inputs to table
Peter Walker - disasters from 1917

3.3 Floods and storms in the early
part of the century
3.4 Major mid-latitude droughts

^

1921 drought in Europe
Drought indices; Palmers SPI etc.
X

X

P. Jones (Europe)
M. Crowe (indices)
G. Gruza
Brad Garanganga (Southern Africa)
Australia
P. Zhai (China)
P. Aceituno (S. America)
H. Kondo and P. Zhai (Cold summers)
G. Gruza

3.5 Cold winters

Cool summers in eastern Asia

3.6 Storm surges

North Sea storm surges

B. Burrough

3.7 Tropical storms

Storm tracks of hurricanes and Tropical
Cyclones
India, Japan, China

M. Crowe (Storm tracks)
Regional Experts
Boodhoo (President for the Commission on
Climatology)
Chris Landsea

3.8a Bad monsoon years

3.8b Good monsoon years (proposed
new spread)

Box on the 1917-1918 monsoon in Asia

X

X

P. Zhai (monsoon in general)
Dr. Dee
Commission the box
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3.9 Sahel - the human consequences

Mickey Glantz

3.10 Title - to be determined (deserts) Broader context needed. Definition
according to the Convention (climate vs.
human impacts; land degradation etc).
Droughts (climate) rather then desertification
(including
other factors). Broader context - Africa - the
only continent in the recent publication
"Assessment of Water Availability in the
World" showing a general down-ward trend
in river run-off.
See also 2.5 (250 000 people evacuated in
3.11 European floods
the 1995 flood in the Rhine and Meuse delta)

B. Mohammed
Mark Stafford Smith (through M. Voice)
Dennis Davis, WMO Secretariat (Water report)

Gaston Demaree (Rhine and Meuse delta)
(gaston.demaree@mailserv.oma.be)
o
I

3.12 1993 Mississippi floods

Climate event and other human influences
(urbanization, land management, wetland
degradation etc.)
Regional Experts

3.13 Floods in other parts of the
World

3.14 ENSO - South America

3.15 ENSO-Australia

Increased precipitation and runoff in
Paraguay and Central America following
ENSO

P. Aceituno
Dennis Davis (runoff)
(dennis.davis@sympatico.ca)
M. Voice
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3.16 ENSO - Southern Africa
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Chet Ropelewski
P. Zhai
Dr U.S. Dee/N.Nicholls (India)
(WHO)
U. S. Dee (India)
Kalkstein (US) through David Phillips
Wright (through M. Voice)
(WHO)

ENSO-China, 1877 ENSO - India

3.18 Heatwaves

Health impacts

3.19 Declining urban air quality

Health impacts
ICUC/IBM

3.19a Climate and health (proposed
new spread)

Regional and global context, WHO can
provide book and list of authors for update.

Carlos Corvalan (WHO)
Nevill Nicholls (send section)

3.20 One-off events

Ice storm in Canada
US Army Material
French Meteorological Service - hail storms
WMO Bulletin

D. Phillips (Canada)
Chet Ropelewski
Regional Experts

3.22 Water: Life's precious resource

Judicious use of climate information
(proposed new spread)

^

B. Garanganga and Landman
G. Demaree (early text on El Nino and Eastern
Africa) (gaston.demaree@mailserv.oma.be)

3.17 ENSO - The rest of the World

3.21 Bumper years

^

John Monteith / Monda (Through Bill Burrough)

Material from the Comprehensive
Assessment of the Freshwater Resources of
the World

WMO Secretariat (HWRD)
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Indigenous knowledge systems
(proposed new spread)

Mountain regions (proposed new
spread)

Andes, Europe (Alps)

M. Rebetez (Swiss Alps)

G. Gruza (Permafrost)

Permafrost regions (proposed new
spread)

Relationship between climate and
the effects on society - other factors.
Polar regions (proposed new spread)
H
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A, WHAT HAVE WE LEARNED AND
HOW CAN IT BENEFIT US?
Reid Basher and Hiroki Kondo - lead
chapter focal points
4.1 The rise of technology (double
spread?)

4.2 The value of standard observing
networks

Satellite data, weather balloon data,
telecommunication, computer technology the historical perspective. The effects the
rise of technology has had. User side view
points - what has the improved technology
meant to them?
Accessibility of data.
Weather ships, quote on weather ships vs.
satellites.
WMOs role in maintaining networks
The ocean is recognised as having a
measure of priority in GCOS.

J. Kuylenstierna (technology and users)
N. Nicholls
(In house WMO material / WMO Bulletin)

P. Scholefield (Weather ships, WMO role)
G. Needier (oceans) (needlerG@mar.dfompo.gc.ca)
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4.3 The challenge of maintaining
standard networks
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The rise of the volunteer observer network in
Australia.
Blended Data
Gridded Data Sets

M. Crowe has data on this.
N. Plummer
(Australia)(n.plummer@bom.gov.au)
Chet Ropelewski (Grided Data Sets)
N. Nicholls (picture and quote)
WMO Secretariat (CLICOM)
M. Voice (international information flow)

Depletion of stations, global scale 1900 vs.
1999

M. Crowe (Global Stations)

International co-operation (separate
spread or under 4.1-4.4)

4.4 Evaluation networks

SOURCE and/or RESPONSIBILITY
,.
, . .
(inc. co-ordinates)

X

X

4.5 Exploitation of climatological
data (double or triple spread?)

New mechanisms to get information out expanding the traditional use.
Service/the benefit of climatological
information to people, economic benefits,
people "use" climatological data in their
everyday life (the invisible
use). Decisions based on faulty data (or too
short time series in highly variable climates).
Lack of processing of data. Data rescue.
Seasonal forecasting.
Selection of land for housing, agricultural
land
Story about an "extraterrestrial coming to
earth".

H. Kondo ("Kobe collection data")
Inputs from Mickey Glantz
David Phillips takes a lead
B. Mohamed (Lack of processing)
M. Voice (housing, agricultural land)
G. Gruza (story)

4.6 Patterns and cycles

The changing idea of cycles (do they or do
they not exist) over the century.
QBO
4.7-4.10 - links between weather information
and climate related work
Homogeneity
Automatic stations in Sahara - to "forecast"
possibly insect attacks

B. Burroughs

I
en

4.7 Automatic equipment

M. Crowe (Homogeneity)
Y. Djellouli (stations in the Sahara region)

X

X
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4.8 Radar
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Depiction of severe storms

X
Satellites has helped us to get the Global
Picture.
Climate inputs from satellites.
Many possible views.
Improvements of cyclone watch (early
warning)
Squall-lines in Africa - Connections to
Hurricanes
4.10 Weather satellites - new insights Climate inputs from satellites
SSM/I - in situ blended temperatures - global
analyses
S.H. dependence on satellites - data void
hemisphere.
4.11 Computers
Using computers in climate work (not
including modelling - see next spread)
Basic equations
Personal computer, software.
CLICOM - use of computers.
Information flow - beginning of the century
and today (use of information)
Dynamical modelling.
4.12 Modelling the global climate
(general principles)
Climate modelling - Newton's law of motion
Other models using climate information
(agriculture etc.).
The notion of models.

X

M. Crowe (many possible views)
B. Mohammed (Squall lines)

4.9 Weather satellites - watching the
weather

4.13 General Circulation Models
(GCMs) and climate change

SOURCE and/or RESPON^BiLiTY
(inc. co-ordinates)
M. Crowe (severe storms); A. Ben Mohamed
(west African squall lines)

X

X

M. Crowe (SSM/I)
Australia (S.H.)

X

X
N. Nicholls (picture and quote)
WMO Secretariat (CLICOM)
M. Voice (information flow)

X

H. Kondo (Dynamical modelling)
N. Nicholls (five basic equations - Newton's law
of motion)
Sivakumar, WMO (agriculture, Crop models)

I
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4.14 What can we forecast?

4.15 Seasonal and interannual
forecasts
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Differences between seasonal and daily
forecasts.
Historical ways of forecasting weather.
Indigenous forecasting.
What can we forecast and how - different
models.
What is predictable?
WMO CLIPS project
Forecasts in west and east Africa
Forecasts - Drought Monitoring Centre
(Harare)
Forecasts in other parts of the world.
Folklore forecasting (farming almanac)
Expended to include forecasts as a decision
making tool for what crops to plant and how
reservoirs and water supplies should be
managed (example from India).

D. Phillips (Historical ways of forecasting)
Mike Harrison (steps and mechanism - different
forecasting models).
Regional experts (indigenous forecasting).

Conclusions of the latest and forthcoming
IPCC reports.
Differences between seasonal/inter annual
forecasts and future
projections.
Comparisons between today's forecasts and
earlier forecasts
The human dimension. Application based somewhat future looking.
Hydrology application.

WMO Secretariat (IPCC)

WMO Secretariat (CLIPS)
Ben Mohammed (ACMAD - Forecast in west
and east Africa - teleconnections)
B. Garanganga (forecasting, Southern
Africa)
Panmao Zhai (China and Asia)
A. Aceituno (South America)
D. Davis (expanded use - crops and water)
(dennis.davis@sympatico.ca)

i

4.16 Where we have got to on
forecasting climate change

4.17 The benefits of scientific and
technological advances

Chapter focal points, D. Phillips, B. Burroughs
to look at this in the overall context of restructuring the section.

5. WHERE ARE WE GOING?
5.1 Global warming in the twenty-first Box on IPCC reports (JWZ)
century

IPCC Chapter Lead Authors
H. Kondo can make contacts

GOT

SECTION
5.2 What we do not know

5.3 The biggest challenges

5.4 Future technologies

BRIEF DESCRIPTION
Box on clouds
Not only IPCC - Variability is also an
important part.
Modelling
Desertification (land degradation),
freshwater, food, energy, air quality, sea
level rise
Not only hardware - include also information
system. CLIPS

5.5 Adapting to future change
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SOURCE and/or RESPONSIBHITY
(inc. co-ordinates)
IPCC Chapter Lead Authors
Richard Somerville (box on clouds)
Tom Wigley and Tony Slingo (UK Met
office)(clouds - through B. Burrough)
Possible inputs from Mickey Glantz
Perry and Rosensweig (through B. Burrough)

Bob Watson - Report of the IPCC Special
Report on Technology.
Neville Smith
Kirk Dawson - GCOS
Mike Harrison (CLIPS)
Steve Schneider
en

5.6 The Climate Agenda and future
projects

Zillman article in previous biannual review.

JWZ / Mike Coughlan
WCRP (Grassel) Person
Adam Markham (WWF Washington), Jeremy
Leggett (Greenpeace) through Martin Beniston

5.7 The crystal ball stuff (double
spread?)

Sustainable Development (Climate
Convention - Agenda 21).
The dynamics of climate.
How humankind will improve her knowledge
about the climate system.
El Nino - gift to the 21st century (M. Glantz)
Mike Hall - long term view - agriculture
Climate is linking us all together.

Dave Phillips and Chris Folland to work on the
overall context of this spread.
Chet Ropelewski
Regional Experts

ANNEX E
Climate of the Twentieth Century Outline and Contents.
Chapter 1. What is Happening to the Climate this Century?
This chapter sets the scene by defining the recent climate in the context of changes since the
last interglacial around 120 000 BC. It highlights examples of climate change and variability to
show why we should be concerned about the behaviour of the climate and the impact human
activity may have on the climate in the twenty-first century and beyond. This challenge is
linked to the expansion of human populations and their rising economic activities, plus the
changing sensitivity of societies to climatic stresses.
1.1. The Century of Climatology: an introductory vignette of how our knowledge of climatic
issues has grown during the last 100 years by contrasting understanding and services in 1900
with those of 1999.
1.2. What is Climate? a set of observations about what constitutes global and regional climate
and how these definitions are important in understanding the international nature of the subject
(this will include a clear statement of what WMO stands for and why this book is of value now).
1.3. The Challenge of Measuring Global Climate: an initial exploration of the issues that have
to be addressed in forming an accurate picture of normal global conditions and how they
change over time (e.g. most of globe covered by oceans, and most measurements are made in
the more populous parts of the world).
1.4. The Climate since the Last Interglacial: a brief explanation of how the climate is always
changing, and that m the context of the fast 120 000 years the really big changes took place
before 10 000 years ago, but that these more dramatic changes remain of central importance in
understanding events in the twentieth century, and what may happen in the coming decades.
1.5. Climate during Recorded History (up to 1900): this complements Spread 1.4 in providing
more details about how we need to put our present century into the context of what about the
more subtle changes that have occurred in the last few thousand years (e.g. the Medieval
Climatic Optimum and the Little Ice Age). [Human-interest box on, say, the failure of the Norse
settlement in Greenland, or other examples of possible climate-related social collapse?]
1.6. The Twentieth Century Warming: an introduction to what we know about changes in the
last 100 years and how these set the stage for all our deliberations on the importance of the
climate in the twentieth century, and notably the question of the impact of human activities (see
also 1.11).
1.7. Climate Patterns: an introduction to the fact that while we must have a global perspective,
in reality it is regional patterns of change which matter in terms of the lives we all lead, and so
we must understand the physical processes which control the climatology of different parts of
the world.
1.8. The Nature of Variability and the Incidence of Extremes: a simple discussion of the need
to define what types of variations will be considered and the challenges of treating widely
differing events in a consistent and coherent manner. This provides an opportunity to introduce
some of the problems facing climatologists in identifying whether the climate is becoming more
extreme. (This spread acts as the climatological foundation to 1.9 and 1.10 by providing a
simple descriptive introduction to the statistical issues that underlie comparing, say, the
transient implications of floods and storms and the consequences of longer-lasting changes
such as droughts and interannual fluctuations in circulation patterns.)

1.9. The Human Implications of Variability: a set of introductory comments about how the
economic and social implications of some events can easily be measured, while in other cases
they are only part of a much more complicated combination of factors. There might be a case
for a box or two here to provide human-interest illustrations of clear-cut impact (e.g. tropical
cyclones) and a muddier example of where the response of the markets mean the some groups
suffer (e.g. peasant farmers) whereas others (e.g. traders) benefit from shortages.
1.10. Where People Live: a discussion of the fact that the human impact of climate fluctuations
are much greater in certain areas (e.g. mid-latitudes in the northern hemisphere, the tropics and
urban areas) and hence much of the analysis in later chapters will focus on meteorological
phenomena which affect heavily-populated regions. At the same time it will be important to
stress how changes in sparsely-populated regions may exert powerful meteorological influences
on events.
1.11. What People Think About Their Climate: some human interest stories (e.g. interviews,
architecture, clothing etc.), plus descriptions of how people think climate variability has affected
their lives during this century.
1.12. The Possible Impact of Human Activities: this sets the scene for future discussion of all
aspects of the impact of human activities on the climate. So it provides a run down of all the
issues that will need to be addressed later (e.g. greenhouse gases, particulates, urbanisation,
deforestation, desertification, ozone depletion, and soil erosion) making clear the need for
balanced analysis in the context of what we know about the natural variability of the climate.
1.13. Technological Advances (the Good News): this introduces the areas which have
contributed to progress in observing and predicting the climate, and in developing technologies
to exploit climatological knowledge and to alleviate the impact of climate variability.
1.14. Our increasing Vufnerabifitv (the Bad News): this sets the climate in the context of other
global issues which have emerged during the twentieth century (e.g. population growth, food
production, exploitation of natural resources, availability of freshwater, and demand for energy)
and how rising political and social expectations are making many societies increasingly
vulnerable to climatic fluctuations, even if these do not become more extreme.
1.15. Changing Sensitivity to Climate: this summarises Chapter 1 and sets the ground rules for
the rest of the book in terms of how to use the evidence of change during the twentieth century,
and how to draw conclusions about whether or not we are becoming more vulnerable and will
enable us to take a view on the future.
Chapter 2. How is the Climate Varying?
This chapter reviews how the climate has changed during the twentieth century, the influences
these changes have had on social developments and how they have contributed to our
understanding of the workings of the climate. The approach adopted is to draw on either certain
types of extreme events (e.g. floods, storms and cold winters), which have had a similar impact
in many parts of the world, or on examples of climatic fluctuations in one part of the world (e.g.
the equatorial Pacific), which have had widespread and reproducible effects on many parts of
the global climate. In addition to the natural variability of the climate system, for first time in
history, human activities have had a measurable impact on the climate (e.g. altering the
composition of the atmosphere, damaging the ozone layer and other environmental
degradation). All this is set in the context of noticeable global warming, rising sea level and
receding mountain glaciers.
2.1a The Global Climate System: an overview of the broad extent and nature of the global
climate system which includes the atmosphere, oceans, land surface, hydrosphere, cryosphere

and biosphere all of which act in a complex way over a variety of time scales. Included will be a
discussion of the complex climate control mechanisms.
2.1 b The Measurement Framework: a description of the measurement networks that were
available at the beginning of the century and how these have changed over the last 100 years.
This provides a basis for assessing whether conclusions can be drawn about how the climate
has changed on both a global and regional scale. It covers not only standard measurements of
temperature, precipitation and pressure, but also other sources of information (e.g. cloud cover,
sunshine, tropical storms, sea ice, glaciers), as and when they became available.
2.2. What We Do Know: a review of the well-established evidence of change throughout the
century (i.e. temperature, pressure and rainfall), together with an assessment of just how good
the data is, plus a description of shorter series which provide additional important insights.
(Box on shipboard temperature measurements and the challenge of squeezing more out of a
wide variety of different observations.)
2.3. What We Do Not Know: an analysis of the most important gaps in our knowledge of the
climate over much of the last 100 years (e.g. cloudiness, snow cover, and sea ice extent.) This
provides an opportunity to introduce some of the essential aspects of understanding the
interconnectedness of the global climate and which factors exert the greatest influence on the
climate of different regions.
2.4. Which Events Matter? [Double spread]: this explains why, against the background
knowledge of the climate, certain types of extreme event and longer-term fluctuation provide the
most valuable insights into the workings of the climate, plus explaining how building up a more
comprehensive climatology has major benefits.
2.5. Mid-latitude Winter Floods and Storms: this uses various examples (e.g. 1953 North Sea
storm surge, the Oct 1987, and Jan 1990 UK storms, and the Rhine floods of Dec 1993 and
Jan 1995) to expfore whether there has been a significant shift fri the nature of northern
hemisphere winter circulation.
2.6. Cold Winters: a review of the winters that had major impact on the economies of the
northern hemisphere (e.g. the 1940s in Europe, 1962/3 in Europe, USA and Japan, 1977-1979
in USA, and 1979 and 1985-1987 in eastern Europe), and the importance of blocking in these
events (see 2.13.)
2.7. The Dust Bowl Years: a review of the scale of the 1930s drought in the USA and how
these years fit into the overall trend of twentieth century climate.
2.8. Tropical Storms: a selection of examples of the most extreme storms from the 1900
Galveston hurricane onwards, providing a balanced analysis of the impact around the world and
presenting what is known about trends in the incidence of these systems.
2.9. Tornadoes: a review of the destructive potential of these weather systems and the
possibility that their number may be on the increase, together with an analysis of other aspects
of severe thunderstorms and flash flooding.
2.10. The Indian Monsoon: an analysis of how this annual event has varied from year to year
and the efforts that have been made to identify the climatic factors (e.g. the ENSO [see 2.14]
and Eurasian snow cover) which influence these fluctuations. [Box on Gilbert Walker.]
2.11. The Sahel Drought: a description of the scale and duration of this drought and the impact
it had on developing an understanding of global climate teleconnections (see 2.15.)
2.12. A Potted History of Meteorology in the Twentieth Centurv: this will provide a set of
milestones in the development meteorological thinking in the context of the events described

above and act as a link with the analysis of symptoms and causes covered in the remainder of
the chapter. [Box on Vilhelm Bjerknes.]
2.13. Blocking: how blocking causes spells of extreme weather in mid-latitudes, what this
phenomena involves, what is known about its causes and how its frequency is part of longer
term fluctuations in the climate. [Box on Carl Rossby.]
2.14. El Nino Southern Oscillation (ENSO): [double spread?] a discussion of what constitutes
an ENSO event, what is known about its impact on the global climate and the part these events
have played in the climate of the twentieth century. [Box on progress in forecasting these
events.]
2.15. Other Teleconnections: a review of the various indices (e.g. North Atlantic Oscillation and
North Pacific America index) which are used to describe prevailing circulation patterns and their
climatic implications.
2.16a. Atmosphere-Ocean Interactions: this is a synthesis of the ideas on how the
teleconnections considered above are the product of atmosphere-ocean interactions (i.e. it
expands on what has already been said about the ENSO to explore the extent to which this type
of thinking is applicable to other climate issues.) [Box on the Great Ocean Conveyor, or
expand into separate spread?]
2.16b. Land-Climate-Surface Interactions: this is a synthesis of the ideas on how the Earth's
land surfaces and the atmosphere interacts (including eco-systems), and on how changes on
the land surfaces can have an effect on the atmospheric circulation.
2.16c.

The Climate of Mountain Regions:

2.16d.

The Climate in Polar Regions:

2.16e. Climate and Eco-svstems ( vegetation, forest and bush fires, phenological data,
endangered species, possible WWF input);
2.17. Understanding Tropical Cyclones: an explanation of the properties of tropical cyclones
and how their strength and frequency are related to other climatic factors. [Box on current
forecasting techniques and their success.]
2.18. Other Slowlv-varving Components of the Climate: a review of climatic implications of
such factors as snow cover, sea ice extent, soil moisture, etc.
2.19a. Sea Level Rise: an analysis of what is known about sea level rise during the twentieth
century, the challenges of making accurate measurements and a description of what changes
(e.g. rising temperature, melting glaciers and ice sheets) could have contributed to the observed
change. [Box on latest satellite altimeter measurements.]
2.19b. Inland Bodies of Water: this spread would look at some of the major lakes around the
world and explore the links that exist between them and the climate. (Great Lakes, Lake Chad,
Lake Titicaca, Caspian Sea, Aral Sea, Lake Victoria, Lake Bajkal).
2.20. Internal Variability of the Climate: [The first of a series on what is known about the causes
of the climatic behaviour described above.] this spread needs to establish what is known about
the capacity of the climate to vary of its own accord, and what this means for drawing
conclusions about the extent to which warming over the last 100 years is natural rather than the
product of human activities. (Box on Murray Mitchell.)

2.21. Volcanoes: a review of what is known about the impact of large volcanic eruptions on the
climate and the part they have played this century. [Box on Hubert Lamb and his work on the
dust-veil index.]
2.22. Extraterrestrial Influences: an opportunity to provide a balanced an up-to-date
assessment of whether external factors (e.g. solar activity and astronomical tides) are capable
of exerting a significant influence on the climate.
2.23. Human Influences- fa) Urban Climate: this will show that clearest example of the impact
of human activities on the climate is in urban areas. (Box on Helmut Landsberg.) [This may
need two spreads, one on changes in all aspects of the climate, and another on the changes in
air quality and how far these extend.]
2.24 Human Influences - (b) Greenhouse Gases: an analysis of how we have changed the
composition of the atmosphere and what are the likely physical consequences of these changes
for the climate. [Box on the Greenhouse Effect.]
2.25. Human Influences - (c) Particulates: a description of how both industrial and agricultural
activities are increasing the amount of dust and particulates in the atmosphere and the likely
climatic consequences.
2.26. Human Influences - (d) Deforestation and Desertification: a general review of how
human activities are altering the surface of the Earth and how this can affect the climate. [Box
on the climatic consequences of albedo changes.]
2.27. Human Influences- (e) Ozone Depletion: a potted history of the discovery of the 'ozone
hole', its causes and its global implications. [Box on the value of maintaining regular standard
observations of environmental parameters in picking up unexpected developments.]
Chapter 3. The Human fmpact of the Varyfng Cffmate
This chapter explores the human dimension of the events described in Chapter 2. [There will
need to be close co-operation between the writers of these two chapters to ensure that the
contents are complementary and that time is not wasted in duplication of effort.] The emphasis
is on how people have adapted or failed to adapt to the challenge of the climate. The
examples are taken from all the major climatic zones and cover the principal human activities
(e.g. food production, industry, urban developments and environmental protection.) This leads
into the question of whether the accelerating pace of social development is changing our
sensitivity to the climate and how effective advancing technology has been in mitigating these
pressures.
3.1. The Economic and Social Impact of Climate Fluctuations: an opening set of observations
on how the impact of climate fluctuations can be measured and how in many cases they are
only part of the story. [This will include examples which contrast between the impact being
direct and quantifiable and where other social and political responses make the climatic
consequences much more difficult to measure.]
3.2. Human Suffering and Costs: an analysis of the changing impact of climatic events during
the last century, which broadly equates to declining mortality and rising economic costs in most
parts of the world - this requires careful handling and thorough consultations with all the WMO
Regions to get a balanced and accurate statement of trends. [Box on how this observation
applies to, say, hurricanes.]
3.3. Floods and Storms in the Early Part of the Century: following on from the opening
spreads it will be important to give adequate weight to some of the disasters which occurred in
the 1900s and 1910s so that the subsequent analysis of more thoroughly documented events
presents an accurate picture of trends.

3.4. Major Mid-latitude Droughts: a selection of the most damaging events (e.g. the Russian
famine of 1921-1923, the 1930s US Dust Bowls, the 1963 and 1972 Russian harvest failures
and the 1976 European drought) and an analysis of the social consequences. [Box on the 1972
'Great Grain Robbery' when the Russians managed to buy huge amounts of grain before the
market reacted.]
3.5. Cold Winters: a social and economic analysis of the events described in 2.6, comparing
the short-term disruption and the long-term investment implications. [Box on health
consequences of cold weather.]
3.6. North Sea Storm Surges: this area provides a good example of where the industrial
nations are prepared to make major investments to mitigate a repetition of earlier disasters (e.g.
the Thames Barrage and the Scheldt Estuary Project.)
3.7. Tropical Storms: comparing and contrasting the experiences of, say, the USA and
Japan, and, on the other hand, Bangladesh, to show how the human response to such events
must reflect the local circumstances.
3.8. Monsoon (good and bad years): use the examples of the extremes of 1918 and 1972,
together with other variations, to consider how people rise to the challenge of drought and
explore whether other developments (e.g. the Green Revolution) have made India less
vulnerable to climatic stresses.
3.9. Sahel - the Human Conseouences: a description of how the local populace has adapted
to the decades of drought, or migrated, and what this tells us about the services that are needed
to respond to climatic threats of this magnitude.
3.10. Desertification and Land Degradation in the Sahel: this complements 3.9 and analyses the
extent to which the expansion and contraction of the desert was driven by climatic factors as
opposed to human activities. [Box on living in arid climates.]
3.11. European Floods: how the experiences of the 1990s are likely to define how future
waterway management and flood control is conducted.
3.12. 1993 Mississippi Floods: an opportunity to compare and contrast how the US
experiences (including other recent floods) have led to different responses (e.g. the
abandonment of some parts of the flood plain.)
3.13. Roods in other parts of the Wortd: to provide balance there needs to be an analysis of
events elsewhere (e.g. Bangladesh, China and North Korea) with particular emphasis on how
different strategies are adopted to meet the needs of the population.
3.14. ENSO - South America: this will describe the range of impacts from the collapse of
Peruvian fisheries to drought in Brazil and how people react.
3.15. ENSO - Australia: this will concentrate on the rainfall implications of the ENSO
fluctuations and what it means for Australian farmers.
3.16. ENSO - Southern Africa: this will need to bring a somewhat different perspective to how
agriculture adapts to rainfall variations.
3.17. ENSO - the Rest of the World: this will depend on what has already been said, but might
include California floods, the Indian monsoon and Chinese rainfall.
3.18. Heatwaves: this may not be easy to categorise but it leads naturally into 3.19. [Box on
the health effects of extreme heat?]

3.19a. Declining Urban Air Quality: a statement of how many of the consequences of climate
change will be felt most in cities where half the world's population live, and is an opportunity to
introduce some of the policy options for reducing human impact on the climate and improving
life in cities.
3.19b. Climate and Health: regional and global effects of a varying climate and human health
impacts.
3.20. One-off Events (e.g. Killing Frosts): another area where we need to reflect the human
costs of crops being destroyed (e.g. the Brazilian coffee harvest in 1975); the wider economic
consequences; and analysis of whether such events are on the rise.
3.21. Bumper Years: the basic message in this spread (or spreads covering different aspects of
agriculture, viticulture and climatic zones?) would be that when the climate sticks near the
normal then many areas of the economy thrive because in all societies the principal activities
are finely tuned to the local climate. So the important feature here is to choose a series of
examples which convey this message in the most informative manner.
3.22. Water: Life's Precious Resource: this considers the wider implications of water
management, recognising that in many parts of the world even in good years irrigation is vital
for success. This means sharing and efficient use of water resources is an immensely
sensitive local and international issue, which can only become more demanding in the future.
Chapter 4. What have We Learned and How Can It Benefit Us?
The theme of this chapter is the rise of technologies and a critical evaluation of how much they
contribute to making us less vulnerable to the climate and how much they are compounding our
sensitivity. OUr current knowfedge of the cfîmate is buift on the expansion of measuring and
monitoring systems, together with a greatly improved theoretical understanding.
Measurements have improved through the expansion in observing networks over land, ships
and buoys at sea, by aircraft, and by satellites. The development of supercomputers has
enabled mathematical models to explore our understanding of the workings of the climate and
to predict future changes due to human activities.
4.1. The Rise of Technology [double spread?]: a set of boxes describing the most important
technologies that have transformed meteorology since 1900 (i.e. computers, remote sensing
including radar, satellites.)
4.2. The Value of Standard Observing Networks: before getting carried away by technological
euphoria, it is essential to make a clear statement of how the study of climate and the
exploitation of results is built on the bedrock of reliable standard measurements which are
shared internationally, including the WMO mission statement. [Box on the GCOS surface and
upper air reference networks.]
4.3. The Challenge of Maintaining Standard Networks: an analysis of the technical, scientific
and economic pressures (e.g. introduction of automated equipment, urbanisation and costs of
employing regular observers.) [Box on the personal commitment of maintaining a weather
station.]
4.4. Evaluation of Networks: an assessment of the process of checking the output of
networks to ensure that biases are not creeping into the data. [Box with anecdotal examples of
how observations can be distorted by local factors?]
4.5. Exploitation of Climatological Data [double spread?]: a review of the many successful
uses of climatological data to manage our lives and how this experience can be developed to

inform judgements about planning for future changes. If two spreads then these successes
could be contrasted with examples of failure to use climatological data, or where the climate
changed sufficiently to mean that decisions were made on faulty information. (Box on Hermann
Flohn.)
4.6. Patterns and Cycles: an assessment of whether existing climate data provides any
evidence of regular long-term patterns that can be used to make prepare for future. [While the
answer to this question is probably no, the combination of public interest in the subject and the
fact that it complements any discussion of inter-annual forecasts (see 4.15) means that we need
to say something about it somewhere.]
4.7. Automatic Equipment: this describes how this equipment is enabling new and exciting
measurements to be made (e.g. on buoys, commercial aircraft and shipping), while posing new
challenges in incorporating this data into standard climatologies.
4.8. Radar: this describes how radar has transformed the investigation of precipitation
processes and has become an invaluable tool in short-term forecasting of severe
thunderstorms, tornadoes and flash flooding.
4.9. Weather Satellites - Watching the Weather: this will probably concentrate on the ability to
obtain a global picture from space, plus the benefits of knowing where severe weather (e.g
hurricanes or thunderstorms) is actually occurring and how it is moving. [Box on plotting the
progress of Camille in 1969 and compare with the hurricane of 1938 which devastated New
England without warning.]
4.10. Weather Satellites - New Insights: a survey of the areas where satellites have made
measurements - principally over the oceans - of conditions that were previously not monitored
regularly (e.g. wind, waves, sea ice and ice sheet growth).
4.11. Computers: thfs should concentrate on what computers can do for us fn anafysfng and
manipulating data, as well as modelling. [Box on Lewis Richardson.]
4.12. Modelling the Global Climate (general principles): a basic description of how the climate
system can be represented mathematically and how much detail can included. [Box on
progress in Numerical Weather Forecasting.]
4.13. General Circulation Models (GCMs) and Climate Change: a discussion of the
compromises that have to be made in modelling the climate, and how this limits the predictions
that are made.
4.14. What Can We Forecast? a exploration of the issues raised in 4.12 and 4.13, as a means
of injecting realism about likely progress in this area.
4.15. Seasonal and Interannual Forecasts: in the light of what has already been said about the
ENSO and other longer-term patterns, provide some practical examples of what is currently
available and whether it is being put to effective use. [Box on WMO CLIPS project.]
4.16. Where We Have Got To on Forecasting Climate Change? this effectively links with the
next chapter, by providing an assessment of our current forecast ability, how this capability has
evolved (e.g. ice-age projections in the 1970s), and what this means for our view of the coming
century. [Box on IPCC and UNFCC developments.]
4.17. The Benefits of Scientific and Technological Advances: a summary of the progress that
have been made in managing areas such as agriculture (e.g. water management in Israel), river
hydrology, and hydrocarbon resource exploitation (e.g. ice platform drilling in the Arctic Ocean).

Chapter 5. Where Are We Going?
This chapter pulls together our current perceptions of how the climate may change in the next
century. It recognises the uncertainties that exist in these projections and asks what practical
steps can be taken to adapt to whatever developments lie ahead. This analysis considers how
we may improve the monitoring, modelling and prediction of climate behaviour, and then how
we can use this information to handle future changes and take action to minimise environmental
damage.
5.1. Global Warming in the Twenty-first Century: a balanced presentation of current thinking
about the most probable climatic developments in the next 100 years, and what this means in
terms of regional climates and the incidence of extreme events. [Box on the IPCC reports.]
5.2. What We Do Not Know: this will act as a counterpoint to 5.1 in explaining that, in spite of
our growing knowledge, there are still major gaps in our understanding of the climate and this
means that we need to be selective in the investments we make. [Box on the problems of
modelling clouds.]
5.3. The Biggest Challenges: in the light of the analysis in 5.1 and 5.2, identify the areas
where climate stresses are likely to have the greatest impact, and how the uncertainties of
predicting these changes will affect the establishment of agreed international policies to
alleviate the most damaging impacts.
5.4. Future Technologies: a review of the likely progress that will be made in the technologies
described in Chapter 4 and how this could improve our understanding of climate.
5.5. Adapting to Future Change: a discussion of how we can use our knowledge of the climate
to benefit society in the next century, and how we can concentrate on the most efficient
responses to the evofvîng cfîmate.
5.6. The Climate Agenda and Future Projects: how governments and international
organisations, including NGOs, benefit from a globally coordinated effort to address climate
issues, together with descriptions of planned work which will expand the application of
climatological services and help us all to adapt to the future climate. [This piece will be to show
how the issues are already being addressed and how current research and development
programmes are designed to build on the progress already made.]
5.7. The Crystal Ball Stuff [double spread?]: a concluding set of observations on how the
developments described fn this chapter wîiï resuft in substantial benefits.

ANNEX F
MEETING OF EXPERTS ON CLIMATE OF THE 20™ CENTURY
(Geneva, 26-30 April 1999)
Information Gaps and Strategies for Climate of the 20th Century Book
A.

Possible additional spreads
1.
2.
3.
4.
5.
6.
7.
8.
9.

B.

Atmospheric chemistry (air pollution, turbidity, sulphate aerosols,
surface and stratospheric ozone, CFCs, GHGs);
Cryosphere including glaciers, ice on rivers and lakes, permafrost;
Global Climate System;
Inland water bodies;
Land-climate interactions including topography and land use practices
(BOREAS, ALPEX, GEWEX, PYREX, etc);
Climate and human health;
Climate and ecosystems (vegetation, forest and bush fires,
phenological data, endangered species, possible WWF input);
Alpine climatology;
Ocean climatology.

Special expertise/input identified for possible further input
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Albert Klein Tank on European Climate Assessment;
Chris Folland, Kevin Trenberth, and other IPCC TAR lead authors;
Antarctic;
Middle East;
South Pacific Basin;
CCI designated national focal points;
Photographs from all regions;
Success/failure stories on the climate information;
C 20 hall of fame for major contributors;
Bretherton biochemical cycle;
Climate classifications;
Human stories on volunteer observing networks including ships;
Crop production models;
1917/18 monsoon - global temperature change and flu epidemic;
G ridded/assimilated data sets (Chet Ropelewski and Mike Crowe);
Acid rain/air pollution;
Cold summers;
Sulphate aerosols;
Global circulation indices;
Indigenous knowledge systems;
Tropical cyclones (Bill Gray, Chris Landsea);
Sea level changes;
Glaciers;
Climate and economic sectors e.g. agriculture, fisheries, energy,
tourism, transportation, and resource exploitation;
Political aspect of climate including conventions and erosion of
sovereignty;

26.
27.
28.
29.

30.
C.

Impact of the Internet on climatology;
Graphic showing variety of observation platforms for chapter 4;
Cycles: QBO, sunspots, etc.;
Evolution of climate prediction from folklore to scientific methodology
using statistical and dynamical methods - difference between weather
and climate forecasts;
Hydrological applications.

Book production strategies
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.

Identify rtemaining chapter lead focal points;
Negotiate role of publisher;
Explore other language possibilities e.g. JMA, Météo France;
Accommodate late 1999 material;
Role of WMO Publications Division in standardizing graphics and map
projections;
Seek co-sponsorship;
Engage a project manager;
Explore engaging a JPO (e.g. JMA) and/or a seconded expert;
Ensure scientific integrity of the final text and graphics;
Develop a project organogram for interelations of all involved;
Include a bibliography and glossary;
Mix of arts?science approach for Chapter 1 ;
Better lead into Chapter 2 from Chapter 1 ;
Distinguish between the impacts of climate on humans and the human
influence on climate;
Produce an improved standardized letter of instructions for potential
contributors of material;
Stress the urgency in receiving material;
Ensure close day-to-day contact between the chapter leads and the
science writer;
Two-page spreads are stand-alones but one-page spreads may be
considered, especially in Chapter 4;
Humanize the issues in Chapter 1 rather than from a science
perspective;
Minimize overlap and duplication;
Distinguish between weather forecasts and climate forecasts;
Look for ways to minimize the Anglo-Saxon bias;
Point out differences between northern and southern hemispheres in
Chapter 2;
In Chapter 3, move ENSO spreads forward and start with global rather
than regional events;
Mention other droughts in Africa besides the Sahel;
Change titles of ENSO spreads in Chapter 3 to reflect ENSO as a
phenomenom rather than an impact;
Note the evolution of climatology from statistical to physical to
synoptic/dynamical and the growing interest in micro-climatology and
urban climatology;
Avoid or minimize discussions on desertification;
International co-operation theme e.g. add to 2.1 ;
H. Kondo to assist R. Basher as Chapter 4 lead focal point;
Approach R. Moss and S. Schneider re. Chapter 5 lead role;
WMO bulletins, pamphlets and other historical WMO publications and
the 1951 Compendium of Meteorology, biennial reviews, C.C. Wallen
interview by G. Cartwright are possible sources;

33.
34.
35.
36.
37.
38.
39.

Contrast good as well as bad impacts of climate events;
More emphasis on the exploitation of climate information in Chapter 4;
Contrast use of climate information in the early part of the century to
the present;
Weave applications and human interest aspects into all spreads in
Chapter 4;
Consider the use of a table or global map with pointers to get a
regional balance of climate events through the century;
Make use of IPCC assessments and experts in Chapter 5;
Include quotes from experts on the climate of the 21 st century and
compare with quotes on the climate of the 20th century.

ANNEX G

LIST OF SOME SIGNIFICANT METEOROLOGICALYCLIMATOLOGICAL EVENTS
OF THE 20 T H CENTURY TOGETHER WITH OTHER METEOROLOGICALLYRELATED EVENTS
(provided by Mr Dave Phillips, Canada)

AVALANCHE - LANDSLIDES

1941
1962
1963
1966
1985
1992
1993

Torrential rains in Peru unleash an avalanche of mud and rock kill 3000
people
Summer melting loosened millions of tonnes of ice, snow and earth;
landslide destroys six Peruvian villages and kill 4 0 0 0
2000 residents in the Piave R basin of Italy were killed by a torrent of
water that triggered an avalanche
Heavy rains weakened mountain of coal in Aberfan Wales, landslide
buried 145 including 116 school children
A snowcapped volcano erupted in Colombia; the intense heat melted
snow and ice triggering an avalanche of mud; 25,000 die
Rain-triggered landslide took 100s of lives in Bolivia
Avalanche in Turkey

BLIZZARDS
1922
1941
1952
1972

1993

Heavy snows from South Carolina to New England kill 120
Midwest blizzard and cold kill 151 people from North Dakota to
Michigan
Worst blizzard in 50 years hits Sierra Nevadas kills 26
Blizzard ends four year drought in Iran, but the week-long cold and
snow left 8-m drifts that left 4000 people trapped. 1000 perish in the
blizzard.
March blizzard in the mid-Atlantic and New England states was
described as the Storm of the Century and cost $6 billion

COLD SPELL
Feb. 1934

1977-1979
1983
1987
1992

Coldest month of the century in Eastern North America cold winters
1939-42 in Europe; winter blocking and westerlies cold 1970s; warm
1980s and 1990s, Winter 1962-3 coldest since at least 1795 in UK;
snow fell for 39 hours
Eastern United States - coldest winters in 90 years
New all-time world record low temperature at Vostok, Antarctica
Cold winter and spring across Europe
Cold winter in the Middle East and Northern Africa

DROUGHT

Summer 1976

1932-1937
1980s
1986-90
1988
1995

Drought over UK and France in 1975-76
Sahel drought and famines beginning in the early 1970s
The Great Drought. In southern UK, no rain for 35 to 42 days
Major drought in the US Midwest, some of lowest river levels in 50
years on the Mississippi
Dust bowl drought across Great Plains of North America; 500,000
abandon their homes
Second consecutive dry decade in the Sahel
California drought
Mid-West drought in the United States most severe since 1936
Drought in UK

FAMINES
Sep. 1905
Jan. 1907

Worst famine since 1891 in China
Four million starving in China owing to heavy rains and crop failures

- 2 April 1907
1925
Jan. 1930
1921 -1923
1928-1929
1936
1939

-

1970-1985
1984-1985

-

20 million starving in China in worst famine on record
3 million die in Chinese famine
2 million starve in China
Drought and war ruin crops - millions in Soviet Union faced starvation
Prolonged drought kill 3 million in northwest China
5 million Chinese die in what was called "New Famine"
Heavy rains from August to November in northern China cause
widespread floods making 25 million homeless; famine spreads killing
200,000
Famine in the Sahel
Drought and bitter famine afflict the Sub-Sahara; 250,000 starve

FLOOD
1911
1915
1916
1927
1928

-

1931

-

1937

-

1950
1950
1953

-

1954

-

1954

-

1966

-

1971
1972

-

1976
1981

-

1984
1989-90

-

1991
1993

-

1993

-

Floods devastate China; 100,000 drown on Yangtze R
100,000 drown in China in one of the worst floods of modern times
High tide and storm batters dykes - 10,000 die in Netherlands flood
The Great Mississippi flood
Heavy rains capsize Saint Francis Dam in California - massive wall of
water kills 350 people
Heavy summer rains cause Yangtze R. to overflow - 28 million affected;
3.7 million perish from disease, starvation or drowning
Massive flooding occurred along the Ohio R. - 137 people die; $418
million in damages; 7 0 % of Louisville under water
Eastern China flood leaves 10 million homeless
Red River flood in Manitoba; 100,000 evacuated
Spring tides, a full moon and gale-force winds generate North Sea
floods - 50,000 abandon homes and claim 1835 lives
Yangtze R. floods from the worst rainfall in 100 years kills 40,000
people
Storm over Iran produced a wall of water drowning 2000 Muslim
pilgrims
Heavy November rains lead to flooding that ruins Italian art treasures
and kills 113
Heavy rains cause severe flooding in North Vietnam killing 100,000
Torrential rains triggered a wall of water in West Virginia; flood claimed
107 lives; kill 237 in Black Hills of South Dakota 1973 - Mississippi R
floods to'highest level since 1844
Big Thompson River flood
Summer floods in China; Yangtze R reached its highest level this
century
Record rains in Eastern Australia cause severe flooding
The Big Wet in eastern Australia produced the heaviest rains and worst
flooding in two centuries
Heavy rains trigger severe flooding in China that killed at least 1700
Mississippi flood described as the Great Flood cost $12 billion surpassed all floods in recent USA history
Heavy rains in Nepal triggered worst floods in 70 years

-

Fog on St. Lawrence results in collision of t w o ships - 1800 drown
Two ships collide in fog off Isle of Wight - 627 die

FOG
1914
1917

-

3 -

FOREST AND BUSHFIRES
1993

-

1993

-

The worst bush fires in 200 years ravage Eastern Australia
Five of the worst forest fires in Canada this century occur since 1980
Santa Ana winds spread more than 12 wildfires across southern
California

HOT SPELL
1936
1988

-

1980

-

1995
1980s, 1990s -

The great heat wave and drought in North America
Drought and heat wave in the central and eastern United States; losses
estimated at $40 billion
Central and southeastern US struck by summer long drought and heat
wave - $20 billion losses; 1200 deaths 1990 - heat wave and
prolonged dryness in southern Europe, the Middle East and Northern
Africa
The warmest year on record, spaning a period of 140 years
Warmest decades since comparable records began 150 years ago

HURRICANE - typhoons
1900
1906
1931
1922
1928

-

1935
1938

-

1944
1954

-

1954

-

1955
1957
1959

-

1963
1969

-

1972

-

1979

-

1983
1981

-

1988
1991
1992

-

1992
1993

-

Galveston Hurricane - America's worst natural disaster
Typhoon kills over 10,000 in Tahiti
100s die when dam bursts on Yangzi R during typhoon
Twin typhoons and massive tidal wave kill 60,000 in Shantou, China
Hurricane in Puerto Rico and Lake Okeechobee, Florida kills 5000, left
350,000 homeless
Hurricane devastates Florida Keys
Great New England hurricane kills 500 and costs $500 million 1942 40,000 die in Bengal hurricane
Major hurricane hits New England kill 389; costs exceed $50M
Violent typhoon kills 1600 people in Japan - 1100 drown in ferries
tossed on reefs
Hurricane Hazel kills 411 people in track from Caribbean through North
Carolina to Canada
Hurricane Diane floods the Northeast; 187 died
Hurricane Audrey kills 550 people along Gulf states
Typhoon Vera was Japan's most destructive typhoon - kills 5000;
injures 15,000 and leaves 400,000 homeless
Hurricane Flora batters Haiti leaving 100,000 homeless and killing 5000
Hurricane Camille slams into Mississippi killing 258 people and causing
$1.5 billion in damages
Hurricane Agnes floods the east coast, killing 105 1974 - Hurricane
Fifi strikes Honduras killing 5000 and leaving 60,000 homeless
Hurricane David kills 2000 people over Dominican Republic, Puerto Rico
and southeastern United States
Hurricane Alicia hits Texas and does $2 billion in damage
Hurricane Bob races from North Carolina to New England inflicting $1.5
billion damages
Hurricane Gilbert devastates Jamaica, Caribbean and US coastal areas
Typhoon Mireille - Japan's deadliest storm since 1971
Hurricane Andrew devastates Florida and Louisiana - worst United
States disaster; $25 billion
Hurricane Iniki strikes Kauai killing seven and costing nearly $2 billion
Only one storm in the Bay of Bengal - the lowest number to occur in 54
years

-

4 -

ICE - sea
Iceberg sinks Titanic in April 1912 - 1500 died in world's worst-ever sea disaster
Recession of the Antarctic ice shelves
ICE - land
Glacier advances and recessions during the 20th century -

including the galloping glaciers

MONSOON
String of good and bad monsoons in recent years, e.g. Indian monsoon in 1993 was the most
favourable for agriculture since 1989
OTHER EVENTS
1982-83
1988-89

-

198919901991-1994
1993

-

Intense El Nine episode
Cold ENSO in the Pacific was one of the most severe in the last 50
years
Cloudiness continued to decrease globally
Extraordinary rise in the Caspian Sea level
A warm phase El Nine persisted
Northern hemispheric snow cover was the largest in extent since 1976
and the third largest in 22 years

POLLUTION EPISODES
Dec. 5-9, 19521985

-

The Great Smog of London; 4000 deaths attributed to poisonous air;
4000 others die of related causes
The Antarctic ozone hole was first reported
Stratospheric ozone depletion over Antarctica during September to
November decreased markedly throughout the 1980s and 1990s
C02 growth rate for the 1980s and 1990s was about 1.5 ppm per year

STORMS
1952 storm surge in South North Sea
Jan. 31-Feb. 1 , 1953- East coast storms flood East Anglia; 300 killed
Aug. 14, 1979 Storm sinks 19 yachts with loss of 14 lives, Fastnet Yacht Race
1960
Two cyclones strike Bay of Bengal killing 14000 and destroying
900,000 houses
1963
Bangladesh cyclone destroys 1 million homes and kills 22,000
1970
A cyclone and 18-m tidal wave struck the Ganges R delta of
Bangladesh killing as many as 500,000
1985
A cyclone lashed southern coast of Bangladesh; flooding and sea waves
inundate croplands - 10,000 die
1991
Cyclone kills 125,000 in Bangladesh and leaves millions homeless
Recent storms of the century
TORNADOES

May 1917
1927
1953
1965

-

Tri-State tornado kills 689 in 1925 - deadliest tornado in USA
Tornadoes kill 250 and injure 1200 from Arkansas to Illinois
Tornado destroys part of St. Louis
New England tornado kills 90 and demolishes 5000 buildings
35 Midwest tornadoes kill 271 from Iowa to Ohio

-

1974

5 -

148 tornadoes spawned over t w o days killing 315 in the US South and
Midwest; largest tornado outbreak of a century

TSUNAMI
WET SPELL

June 1903
1967

Plum rain episodes
Britain's longest period of continuous rain (58 hours)
Freak November rainstorm in Lisbon flooded the city and area killing
450 and leaving thousands homeless

WIND STORMS
Oct. 16, 1 9 8 7 1962

Worst windstorm since 1703 hits south-eastern England and Northern
France; 19 died
Great gale in Eastern United States

VOLCANOES

1971
1982
1991

Mount Etna erupts
Mount St. Helens erupts in 1980
El Chichon
Pinatubo injects more aerosols into the stratosphere than any volcano in
this century. Greatest impact on climate since Krakatoa

- 6 CONFERENCES
1946

-

1979
1985
1985
1987
1988
1989
1990
1992

-

International Civil Aviation Organization conference results in a
permanent international network of Atlantic weather stations
First World Climate Conference
Vienna Convention for the Protection of the Ozone Layer
Villach Conference - Assessment of the Role of C02...
Montreal Protocol to control CFCs
The Changing Atmosphere Conference - Toronto
Noordwijk Conference on Atmospheric Pollution and Climate Change
Second World Climate Conference
UN Conference on Environment and Development, Brazil

HISTORY
Weather played an important part in the outcome of World War 2
LEGISLATION/RESOLUTIONS/NEGOTIATIONS
1990

-

UN General Assembly resolution to establish the negotiating process for
the climate change convention

IMPORTANT PAPERS, SPEECHES AND OTHER MILESTONES
1903

-

1959

-

1961

-

1962

-

1987
1988
1990
1991

-

Orville Wright makes first powered aeroplane flight, after consultation
with the Weather Bureau
US senator proposes that the US launch a weather to collect weather
data and give it out to the entire world
President Kennedy proposes an international weather prediction program
(forerunner of the WWW)
Premier Khrushchev urges that the US and Soviet Union co-operate in a
world weather observation service using meteorological satellites;
countries subsequently agree to exchange weather satellite data
WCED report to the UN General Assembly
Establishment of the IPCC
IPCC reports
Start of negotiations on a framework convention climate change

OBSERVING SYSTEMS
1900

-

1909
1931

-

1935

-

1937
1940
1990

-

Cable exchange of weather warnings and other weather information
begins between North America and Europe
Free balloon meteorological observations started in the USA
Regular aircraft observations of meteorological conditions begins;
replaces kite stations
Floating automatic weather instruments mounted on buoys begin
collecting marine weather data
First radio meteorograph soundings made
Ocean weather stations set up in the Atlantic
Begin installation of the ASOS - Automated Surface Observing System
at 1700 sites in the United States

PEOPLE
1941

-

Landsberg writes first edition of textbook, Physical Climatology

- 7 PROGRAMS - WCP. FCC
1912
1951
1951
1965
1968

-

As result of Titanic disaster, an international ice patrol established
US Weather Bureau's data tabulation unit moves to Asheville, NC
World Meteorological Organization established
the International Hydrological Decade begins
The World Weather Watch begins

RECORDS AND EXTREMES
Science breakthroughs - GCMs, models
1908
1948
1966

-

1980

-

Solar constant is established
Research at Princeton into use of a computer for weather forecasting
US Weather Bureau introduces model capable of making weather
predictions as accurate as those made manually
ENSO becomes a general public concern and a factor in global warming

Science projects - ISCCP, IGY
1932-33
1957-58

-

1969

-

Second International Polar Year
International Geophysical year provides first concerted world wide
sharing of meteorological research data
BOMEX - the first project of GARP is completed

Services
1910

-

1914
1916
1905
1907

-

1935

-

1940
1948
1950
1960

-

1994

-

First weekly weather outlooks and assessment of water available for
irrigation in the western United States issued to aid agricultural planning
First daily radiotelegraphy broadcast of forecasts for US farmers
Fire-weather forecasts issued
First wireless weather report transmitted from ship at sea
Daily exchange of weather observations with Russia and Eastern Asia
inaugurated
Smithsonian Institution begins making long range weather forecasts
based on solar cycles
First official 5-day forecasts issued
First tornado warning issued
30-day public weather outlooks first issued
First advisories on air pollution potential issued over Eastern North
America
Ultraviolet radiation index forecasts issued for first time

Technological breakthroughs
late 1940s
1950s
1902
1928

-

1935
1948
1954
1960
1962

-

Weather surveillance radars first used operationally
Advent of computer technology for use in meteorology
Weather forecasts sent by wireless telegraph to ocean liners
Teletype begins to replace telegraph and telephone service as primary
method of communicating weather information
Hurricane warning service established in North America
Facsimile for map transmission
First radar specifically designed for weather use is unveiled
World's first weather satellite (TIROS I) launched
Soviet Union launches a satellite to investigate the distribution and
formation of cloud patterns

- 8 1963

-

1977

-

Polar orbiting weather satellite (TIROS III) launched with automatic
picture transmission capability
Real time access to satellite data by national weather services advances
hurricane, marine and coastal storm forecasts

ANNEX H
MEETING OF EXPERTS ON THE CLIMATE OF THE 20 T H CENTURY
(Geneva, 26-30 April 1999)
Terms of Reference for the Science Writer
Based on substantive inputs from relevant sources around the world, and
through close liaison with the lead focal points for the five chapters, the WMO
Secretariat and the co-publisher, the science writer will write the final book on the
Climate of the 20th Century. The book should be written in a way that it will be useful
in school curricula, as well as to the public at large all over the world. The aim will be
to spread knowledge on climate issues and promote WMO's role in monitoring and
studying connections between human activities and climate variability and change.
More specifically, the duties are as follows:
1.

Participate in the expert meeting at the end of April 1999, helping to select
material for the book, develop the strategy for its completion and distribution,
and to ensure that there is an understanding of the roles of the science writer
vis a vis the roles of the co-ordinating editor, lead chapter focal points, the
Task Group and the co-publisher.

2.

Write the first draft of the book, choosing from a wide variety of available
material including suggested text, graphics, photographs provided by WMO
and consulting, as required, with the co-ordinating editor, lead chapter focal
points, the Task Group and the co-publisher.

3.

Collaborate with the co-ordinating editor, lead chapter focal points, the Task
Group and the co-publisher in incorporating proposed revisions to the first
draft and provide comments on the layout.

ANNEX I
MEETING OF EXPERTS ON THE CLIMATE OF THE 20™ CENTURY
(Geneva, 26-30 April 1999)
Terms of Reference for the Project Manager
Under the supervision of the Chief, World Climate Programme Data and Monitoring
Division of WMO:
1.

Co-ordinate and be responsible for organizing discussions/negotiations with
co-publishers for a book, tentatively entitled "The Climate of the 20th Century"
and any video spin-offs.

2.

Pursue and co-ordinate input from lead chapter focal points, regional experts
and other contributing experts to ensure the timely provision of material to the
science writer.

3.

Keep all of those involved in preparing the first draft, including CCI designated
national focal points and especially the Task Group, regularly informed of
progress on the project, and of any additional requirements.

4.

Track names of contributors to assist the science writer and the WMO
Secretariat with indexing, acknowledgements and bibliography.

5.

Liaise on the collection and finalization of graphics in close collaboration with
the WMO Publications Division, the science writer and the co-publishers.

6.

Work in close collaboration with the WMO Secretariat International Public
Affairs Office to promote the project and develop an information plan,
including a special contribution to the WMO 50th anniversary celebration.

7.

Assist the WMO Secretariat to liaise with other agencies on sponsorship and
pursue other opportunities to fund the project, subject to WMO approval.

8.

Develop options for multiple language publishing.

9.

Establish needs for copyright and arrange copyright permissions as required.

ANNEX J

PROCESS FLOW CHART SHOWING THE ROLES AND RESPONSIBILITIES
FROM THE PROSPECTUS TO FINAL PUBLICATION OF THE CLIMATE OF THE
20 T H CENTURY BOOK

in
Climate of the 20SB"
Century Publication
Expert Group Meeting, April 26-30,1999
Roles and duties

Process flow: From the prospectus to a final publication

Responsibility:
WMO Secretariat - provide clear guidance
on the scope of the task (that is, not be an
author, more of a "filter").
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Responsibility:
General: WMO Secretariat
Specific: Chapter lead focal points and regional experts,
using personal contact networks.
Note: Requests need to state expected audience, level of
complexity, primarily already published material,
disclaimer that all material will not be included
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Responsibility:
WMO Secretariat to all chapter lead focal points and the
science writer.
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Filtering and flagging
selecting appropriate
material.

Forwarding material to the
science writer
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Responsibility:
Chapter lead focal points
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Responsibility
Chapter lead focal points

Responsibility:
Science writer (through continuous discussions
with chapter lead focal points

H
X
H

First draft for review

Responsibility:
Science writer to submit first
draft to WMO Secretariat

Review of first draft

Responsibility:
Chapter lead focal points
Task Team
Regional Experts
WMO Secretariat

H
Produce second draft

I

Final draft

H

Responsibility:
Science writer
Chapter lead focal points and regional experts
to assist in filling gaps

Responsibility:
Science writer
Chapter leads (assure scientific integrity)
Task Team: Assure overall relevance and
content
WMO Secretariat: Assure that material is in line
with WMO "agency position"

ANNEX K

Schedule for production of the WMO publication on the
Climate of the Twentieth Century
Information to contributors
June/July 1999
All potential contributors to be contacted with information on how to contribute.
By 31 August 1999
All material to be sent by the contributors to the chapter Leads in the form of:
•
•
•

Proposed text and additional proposed climate events or episodes from regional experts
Proposed text or highlighted text and main points from articles or scientific papers for
each spread or part of spread" or side box
Graphics (Tables, photos, maps, graphs, illustrations) suggestions.
Compilation by Chapter leads for forwarding to Science Writer

September to December 1999
Writing/editing by Science Writer and reviewing by Chapter leads for gaps or omissions.
WMO Secretariat will liaise with all contributors to obtain remaining electronic versions
of graphics, continue finalizing them, and securing copyright agreements and
acknowtedgerneTrts' for attgraprrrc and* photographic materia r:
By end of January 2000
All material to be compiled and reviewed.
WMO Secretariat to have first draft of graphics available in uniform style and colours.
By end of February 2000
Second draft based on reviews.
By end of March 2000
All material to publisher
Later in 2000
Task Group/Secretariat/Publisher to determine publication date taking into
consideration:
•
•
•
•

Requirements of publisher
IPCC publication date (our publication should appear a month or more before IPCC's)
World Meteorological Day, 23 March 2001
Video spin-offs

REPORTS PUBLISHED IN THE
WORLD CLIMATE DATA PROGRAMME (WCDP)/
WORLD CLIMATE DATA AND MONITORING PROGRAMME (WCDMP) SERIES

WCDP-1

WMO REGION lll/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) - (WMO-TD No. 227)

WCDP-2

REPORT OF THE INTERNATIONAL PLANNING MEETING ON CLIMATE SYSTEM
MONITORING, Washington DC, USA, 14-18 December 1987 - (WMO-TD No. 246)

WCDP-3

GUIDELINES ON THE QUALITY CONTROL OF DATA FROM THE WORLD
RADIOMETRIC NETWORK, Leningrad 1987 (prepared by the World Radiation Data
Centre, Voeikov Main Geophysical Observatory) - (WMO-TD No. 258)

WCDP-4

INPUT FORMAT GUIDELINES FOR WORLD RADIOMETRIC NETWORK DATA,
Leningrad 1987 (prepared by the World Radiation Data Centre, Voeikov Main
Geophysical Observatory) - (WMO-TD No. 253, p. 35)

WCDP-5

INFOCLIMA CATALOGUE OF CLIMATE SYSTEM DATA SETS, 1989 edition (WMO-TD No. 293)

WCDP-6

CLICOM PROJECT (Climate Data Management System), April 1989 (updated issue of
WCP-119) - (WMO-TD No. 299)

WCDP-7

STATISTICS ON REGIONAL NETWORKS OF CLIMATOLOGICAL STATIONS (based
on the INFOCLIMA World Inventory). VOLUME II: WMO REGION I - AFRICA (WMO-TD No. 305)

WCDP-8

INFOCLIMA CATALOGUE OF CLIMATE SYSTEM DATA SETS - HYDROLOGICAL
DATA EXTRACT, April 1989 - (WMO-TD No. 343)

WCDP-9

REPORT OF MEETING OF CLICOM EXPERTS, Paris, 11-15 September 1989
(available in English and French) - (WMO-TD No. 342)

WCDP-10

CALCULATION OF MONTHLY AND ANNUAL 30-YEAR STANDARD NORMALS,
March 1989 (prepared by a meeting of experts, Washington DC, USA) - (WMO-TD
No. 341)

WCDP-11

REPORT OF THE EXPERT GROUP ON GLOBAL BASELINE DATASETS, Asheville,
USA, 22-26 January 1990 - (WMO-TD No. 359)

WCDP-12

REPORT OF THE MEETING ON HISTORICAL ARCHIVAL SURVEY FOR CLIMATE
HISTORY, Paris, 21-22 February 1990 - (WMO-TD No. 372)

WCDP-13

REPORT OF THE MEETING OF EXPERTS ON CLIMATE CHANGE DETECTION
PROJECT, Niagara-on-the-Lake, Canada, 26-30 November 1990 - (WMO-TD
No. 418)

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

WCDMP-15

REPORT OF THE CCI EXPERTS MEETING ON CLIMATE CODE ADAPTATION,
Geneva, 5-6 November 1991 - (WMO-TD No. 468)

WCDMP-16

REPORT OF THE CCI EXPERTS MEETING ON TRACKING AND TRANSMISSION
OF CLIMATE SYSTEM MONITORING INFORMATION, Geneva, 7-8 November 1991
- (WMO-TD No. 465)

WCDMP-17

REPORT OF THE FIRST SESSION OF THE ADVISORY COMMITTEE ON CLIMATE
APPLICATIONS AND DATA (ACCAD), Geneva, 19-20 November 1991 (also appears
as WCASP-18) - (WMO-TD No. 475)

WCDMP-18

CCL WORKING GROUP ON CLIMATE DATA, Geneva, 11-15 November 1991 (WMO-TD No. 488)

WCDMP-19

REPORT OF THE SECOND CLICOM EXPERTS MEETING, Washington DC, 18-22
May 1992 - (WMO-TD No. 511 )

WCDMP-20

REPORT ON THE INFORMAL PLANNING MEETING ON STATISTICAL
PROCEDURES FOR CLIMATE CHANGE DETECTION, Toronto, 25 June, 1992 (WMO-TD No. 498)

WCDMP-21

FINAL REPORT OF THE CCI WORKING GROUP ON CLIMATE DATA AND ITS
RAPPORTEURS, November 1992 - (WMO-TD No. 523)

WCDMP-22

REPORT OF THE SECOND SESSION OF THE ADVISORY COMMITTEE ON
CLIMATE APPLICATIONS AND DATA (ACCAD), Geneva, 16-17 November 1992
(also appears as WCASP-22) - (WMO-TD No. 529)

WCDMP-23

REPORT OF THE EXPERTS MEETING ON REFERENCE CLIMATOLOGICAL
STATIONS (RCS) AND NATIONAL CLIMATE DATA CATALOGUES (NCC),
Offenbach am Main, Germany, 25-27 August 1992 - (WMO-TD No. 535)

WCDMP-24

REPORT OF THE TENTH SESSION OF THE ADVISORY WORKING GROUP OF
THE COMMISSION FOR CLIMATOLOGY, Geneva, 20-22 September 1995 (also
appears as WCASP-34) - (WMO-TD No. 711 )

WCDMP-25
~

REPORT OF THE FIFTH SESSION OF THE ADVISORY COMMITTEE ON CLIMATE
APPLICATIONS AND DATA (ACCAD), Geneva, 26 September 1995 (also appears as
WCASP-35) - (WMO-TD No. 712)

WCDMP-26

REPORT ON THE STATUS OF THE ARCHIVAL CLIMATE HISTORY SURVEY
(ARCHISS) PROJECT, October 1996 (prepared by Mr M. Baker) - (WMO-TD No.
776)

WCDMP-27

SUMMARY REPORT OF THE MEETING OF THE THIRD SESSION OF THE CCI
WORKING GROUP ON CLIMATE CHANGE DETECTION, Geneva, 26 February 1 March 1996 - (WMO-TD No. 818)

WCDMP-28

SUMMARY NOTES AND RECOMMENDATIONS FOR CCI-XII FROM MEETINGS
CONVENED TO PREPARE FOR PUBLISHING THE FIFTH AND SIXTH GLOBAL
CLIMATE SYSTEM REVIEWS AND FOR A PUBLICATION ON THE CLIMATE OF
THE 20TH CENTURY, July 1997 - (WMO-TD No. 830)

WCDMP-29

CLIMATE CHANGE DETECTION REPORT - REPORTS FOR CCI-XII FROM
RAPPORTEURS THAT RELATE TO CLIMATE CHANGE DETECTION, July 1997 (WMO-TD No. 831)

WCDMP-30

SUMMARY NOTES AND RECOMMENDATIONS ASSEMBLED FOR CCI-XII FROM
RECENT ACTIVITIES CONCERNING CLIMATE DATA MANAGEMENT, July 1997 (WMO-TD No. 832)

WCDMP-31

REPORTS FOR CCI-XII FROM RAPPORTEURS THAT RELATE TO CLIMATE DATA
MANAGEMENT, July 1997 - (WMO-TD No. 833)

WCDMP-32

PROGRESS REPORTS TO CCI ON STATISTICAL METHODS, July 1997 (prepared
by Mr Christian-Dietrich Schônwiese) (WMO-TD No 834)

WCDMP-33

MEETING OF THE CCI WORKING GROUP ON CLIMATE DATA, Geneva, 30 January
- 3 February 1995 - (WMO-TD No. 841)

WCDMP-34

EXPERT MEETING TO REVIEW AND ASSESS THE ORACLE-BASED PROTOTYPE
FOR FUTURE CLIMATE DATABASE MANAGEMENT SYSTEM (CDBMS), Toulouse,
France, 12-16 May 1997 - (WMO-TD No. 902)

WCDMP-35

REPORT OF THE ELEVENTH SESSION OF THE ADVISORY WORKING GROUP
OF THE COMMISSION FOR CLIMATOLOGY, Mauritius, 9-14 February 1998 (also
appears as WCASP-47) - (WMO-TD No. 895)

WCDMP-36

REPORT OF THE MEETING OF THE CCI TASK TEAM ON CLIMATE ASPECTS OF
RESOLUTION 40, Geneva, Switzerland, 10-11 June 1998 - (WMO-TD No. 925)

WCDMP-37

REPORT OF THE MEETING OF THE JOINT CCI/CLIVAR TASK GROUP ON
CLIMATE INDICES, Bracknell, UK, 2-4 September 1998

WCDMP-38

CCI TASK GROUP ON A FUTURE CLIMATE DATABASE MANAGEMENT SYSTEM,
Ostrava, Czech Republic, 10-13 November 1998

WCDMP-39

REPORT OF THE MEETING OF THE CCI WORKING GROUP ON CLIMATE DATA,
Geneva, Switzerland, 30 November-4 December 1998

WCDMP-40

REPORT OF THE MEETING ON CLIMATE STATISTICS, PRODUCT
DEVELOPMENT AND DATA EXCHANGE FOCUSING ON CLICOM 3.1, Geneva,
25-29 January 1999

WCDMP-41

PROCEEDINGS OF THE SECOND SEMINAR FOR HOMOGENIZATION OF
SURFACE CLIMATOLOGICAL DATA, Budapest, Hungary, 9-13 November 1998,
(WMO-TD No. 962)

WCDMP-42

REPORT OF THE MEETING OF EXPERTS ON THE CLIMATE OF THE
20TH CENTURY, Geneva, 26-30 April 1999

WCDMP-43

REPORT OF THE TRAINING SEMINAR ON CLIMATE DATA MANAGEMENT
FOCUSING ON CLICOM/CLIPS DEVELOPMENT AND EVALUATION, Niamey, Niger,
03 May-10 July 1999

