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Disclaimer

Conformément au réglement (CEE, Euratom) n°® 354/83 du Conseil du 1er février 1983
concernant I'ouverture au public des archives historiques de la Communauté économique
européenne et de la Communauté européenne de I'énergie atomique (JO L 43 du 15.2.1983,
p. 1), tel que modifié par le réglement (CE, Euratom) n° 1700/2003 du 22 septembre 2003
(JO L 243 du 27.9.2003, p. 1), ce dossier est ouvert au public. Le cas échéant, les documents
classifies présents dans ce dossier ont été déclassifies conformément a I'article 5 dudit
reglement.

In accordance with Council Regulation (EEC, Euratom) No 354/83 of 1 February 1983
concerning the opening to the public of the historical archives of the European Economic
Community and the European Atomic Energy Community (OJ L 43, 15.2.1983, p. 1), as
amended by Regulation (EC, Euratom) No 1700/2003 of 22 September 2003 (OJ L 243,
27.9.2003, p. 1), this file is open to the public. Where necessary, classified documents in this
file have been declassified in conformity with Article 5 of the aforementioned regulation.

In Ubereinstimmung mit der Verordnung (EWG, Euratom) Nr. 354/83 des Rates vom 1.
Februar 1983 uber die Freigabe der historischen Archive der Europdaischen
Wirtschaftsgemeinschaft und der Europaischen Atomgemeinschaft (ABI. L 43 vom 15.2.1983,
S. 1), geandert durch die Verordnung (EG, Euratom) Nr. 1700/2003 vom 22. September 2003
(ABI. L 243 vom 27.9.2003, S. 1), ist diese Datei der Offentlichkeit zugénglich. Soweit
erforderlich, wurden die Verschlusssachen in dieser Datei in Ubereinstimmung mit Artikel 5
der genannten Verordnung freigegeben.
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: O. SUMMARY

0.1, Motivation ] L _ ,

. o " The present proposal concerns a EEC Research Programme in
Clamatology. . : : S ‘ o

This prOgramme prOposaL is mot1vated by two bas1c needs : u»

(1) To contribute to the understand1ng of the. mechanism -
" of climate and of the causes .of climatic var1ab1L1ty .

(11) To assess the impacts that cl1mat1c var1ab1L1ty couLd
~have on basic European resources, as well as the role’
that man could be playlng in that var1ab1t1ty 1tseLf.r o

0 2. Climatic Var1ability and Man ”f'

The. assumption of a constantly fr1endly cl1mate is an .
“unwarranted one, since the climatic variability observed in the -
past few centuries appears to represent the way 1n wh1ch cL1mate

0

‘;normally behaves. et T Lo T _. L

o ‘What is.new w1th respect to past centuries is the great
'vutnerabitity characterizing the present society,. due to.our”
limited food and water reserves, which allow Little or no - ,
safety margins to a steadily increas1ng wortd popuLat1on and to
ourexpandwng 1ndustr1al system. : : ‘

o The present soc1ety s strong dependence on technotog1cat
means is also a factor to be taken into account.’ Technological .
“progress could meet growing needs, but at the same time it would
“involve an increasingly large use of energy (i.e. ‘an increasing - .
depletion of resources) whilst causing a more intense pollution. =

.~ _The latter can in its turn affect the natural ecosystems
..and have adverse effects both on those resources themselves
~and on climate (e.g. through direct energy input into the-
atmosphere and through accumulat1on of such polLutants as aerosoLs
“and carbon d1ox1de) - t . .

ALL this means that we m1ght have to face a k1nd of cL1mat1c
barr1er to long-term energy growth a : oo

-"0.3.'Present state of knowtedge

_What we do and do not know about cl1mat1c var1ab1t1ty can
be summarized as follows : oo :

(a) We know that cl1mate s essent1ally changeable ;) uwe f
do not know the prec1se causes of 1ts changes. -

-~ (b) We knou that climatic changes may occur at any t.nc ;
- we also know that man might have a role in determining
them ; we do not know when. or where they could,p;"ur.

$ \--_.(c) We know that even relatively small .changes might Lroduce .
Co important effects 5 we do not know the guantiicsive re=- -
}_lationships tinking climatic changes to the poostune.

~ changes in the variables 1mportant to man CERRSE aud
‘ well-being._. , S
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0.4. Programme Outline

in order to take into account as many as possible of .the
main facets of a truly complex problem, and at the same time
to concentrate on objectives which are of highest priority in Europe,
following items have been considered for inclusion in thg pro=
gramme. Two research areas have been defined, dealing with

(1) Climate's mechanism and behaviour ;
and
(i) The interactions between climate and man..
In addition, two 'spécial activities" have

been proposed, to provide support and guidance to the whole
research work to be performed within the present programme.

A. RESEARCH AREAS

I. “Ynderstanding Climate”

The aim should be here to gain a deeper insight
into the mechanism and behaviour of climate. Although
to truly understand such a mechanism may be as yet a
far-distant target, it is felt that efforts should
be spent in this direction, in order that ultimately
any climatologically-based planning may be put on a
firmer basis than empirical guesswork.

I1.1. Reconstruction of Past Climates

This should be achieved through the exploration
and analysis of

a. Natural Records.

b. Observational and other Historical Records.

I1.2. Climate Modelling and Prediction

Work in this area should help towards the ultimate
goal of any climate modelling, viz. climate prediction.
It is suggested that efforts should be spent to

a. Develop prediction methods based on a system~
analysis approach.

b. Improve atmospheric circulation models.

c. Improve the simulation of the slowly varying
components of - the climatic system.

B i

" The emphasis should be here on short-term variability
and impacts, with the end in view of arriving at reliable
diagnoses and projections.

II.1. Climatic Variability and Buropean Resources

Three major focal points are here suggested :
a. Impacts on Land and Water Resources
b. Climatic Hazards Evaluation

the
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p .. activities, which should be financed at cgmmun1ty level R

0. 6. Fund1ng . g _ L S
: ahe max imum contr1bution from the European Commun1t1es budget “f hn “*yeargj-ﬁ

ey e T ;xxrlssrfﬁe S

c. Impacts on Energy Requ1rements, Use and
" Production . . |

-

i} II 2. Man s Impacts on Cl1mate

Chemical and’ thermal pollution of the atmosphere
have been here selected : .

a. AtmOSpheric chemlcal pollutlon, w1th a speclal - ,f_\':.
emphasis on carbon dioxide accumulation S

b Release of Energy. L:-i .

'@, SPECIAL AcTivITIEs

) 'These are meant to prov1de specific 1nstruments 1n support
_gfof the previously mentioned research aims._ ' v

K -)i.‘Establ1shment of an Interdisciplinarx,Group for the '
"~ . . Study of Climatic Impacts : '

‘ Ii.-Inventory, Coord1nation and enrirhment of European o
- Climatic Data Sets A R

!

0.5. Tmplementat1on v“fh'-i Ai ’t_i'& ;

Tre progranme will be 1mplemented as.an 1nd1rect act1on by means of -

'cost-sharing ‘contracts with private and public research organizations
v‘fjrﬁ the Member States. This action shall be based on a preliminary eff ort _
" :io coordinate the ongo1ng research act1vit1es 1n the Member States, wh1cn'wrﬂ
:sall allow :'".a.- - T Sv o

(2) to define precisely the prOJects, complementary to those research'ftfxv-'

e

to ‘avoid useless dupl1cat1ons PR

o~ o~
2
L W

to promote the cooperat1on of scventists act1ve in the f1eld nf
climatology in the member states.‘_ S . : :

programme is estimated at 8.000,000 EUA to be used to fund resea rh
cantracts and coordwnat1on act1v1t1es. o o - ;

0 7 Management

*hvs programme w1ll be managed by the Commwss1on, counselled 23 ﬁa :
Adv1sory Comm1ttee on Programme Management. - -

P A S
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. Natural climate variations are known to have had a major =
impact on human civilizations in the past, and their effects
" have been keenly felt in droughts, badharvests, floods and
other extremes and catastrophes in recent years. There.
... -+ .- exists today no generally accepted explanation of these . -
) .. fluctuations, and there existsno reliable empirical or theore- o
-~ tical method for their prediction. The impact of man's expan~ =~ S
ding activities on climate also constitutes a potentially grave- S
- - danger which cannot yet be properly assessed. The urgent need ~
.. to improve our understanding of climate is wideiy recognized , .
.. -~ today and the problem 1s being addressed by a number of agencies, - .. .-~ .
~ 7 working groups and research programmes on the na:cional and inter— U
national level. However, a coordinated European reésearch pro-
granme has-so far.been lacking. It {is the view of the Commission -
that such a programme would encourage new efforts in Europe and
“provide a valuable contribution to climatic research.in general.
The motivation for such a programme s outlined in Section 3 of o _
.the present proposal. . = SRR SR PIR R T R
~In the context of this proposal climate is defined as various ... -
- statistics of the weather averaged over periods of a month or :
- more.- It is. thus seen that one muyst distinguish between climats
{an averaged state) and. weather (an instantaneous state). :
The science of weather prediction attempts to predict the
detailed state of the atmosphere for the future. bue to our . ,
limited knowledge of the state of the atmosphere at any given. - '~
time (based on many kinds of atmospheric observations of wind, . L
temperature, pressure, humidity, clouds, sea-surface temperatures, .
~_ etc.) and due to our Limited knowledge of the physics of all the
- atmospheric processes on many scales reaching from the micro= - = .
* physics of clouds to the macro-physics of giobal weather phenomena, ~ = -
.-+ it is not possible to predict the weather in detail for long + . ...~ .-
-4 . periods of time. At the moment, it is generally agreed that the . . -
: - weather, i.eé. the detajled state of the atmosphere, cannot be - .- . - °
- predicted for more than about two weeks. It mist azlso be stressed -
.. that one stitl needs to demonstrate that this goal can be reached. -

\ -

“«{TThiS-state~of'affairs dces’ﬁotﬁreclude'the'possibitify that the
averaged state of the atmosphere (that is climate) be predicted for .
periods longer than two weeks, although this represents at present. . .
- an unsolved and very. difficult problem. For periods beyond .o o
- ‘weeks, the atmosphere can no longer be treated separately frum the -
. oceans, ‘land and sea~ice, biosphere, chemical cycles and -other com= -
o _ponents of the climatic system. Because of their lLarge inﬁrtﬁa,l‘ ‘
L. . these components are generally regarded os given constants i~ rou- -
: ~  tine weather predicticn. However, for the longer time scalss cha=
: racterﬁstic of climatic fluctuations the dyham1talfprdbertieg-of'
the climatic system are largely governed by thz components with
+large thermal and dynamical inertia. The proper understancing of
. the non-atmospheric components. of -the climatic system the bucomes
ccoessentials - L T 0T T R

e
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It should be emphasised that the gaps that exist in our present
knowledge do not concern facts, but rather their causes and times
of occurrence. Thus no scientist could possibly prove today that

" such and such disaster is awaiting us at a given date in the future.

But science has gathered proofs enough that climate can cause disasters.
It.is therefore imperative that on one side we refine our means of
investigation into the causes of climatic changes so as to reach a

point where we can get early warnings of them ; on the other side we
should improve our concept of "likelihood of occurrence'" by giving

it a precise and an as high as posswble probab1l1ty value for spe~
cified times and places. :

In other words, we have to decide whether we can afford to remaih,-
unprepared for lLikely, serious climatic changes in a possibly near

. .future, or whether we can go on polluting chemically and thermally

our atmosphere without minding of the possible consequences on climate.

. Growing needs may be met by technological progress, but the Latter

involves a greater use of energy, meaning a greater chemical and-

thermal pollution of our environment. Should climate be adversely
affected by those by-products of technological expansion, we might
have to face a kind of climatic barrier to long-term energy growth,

i

PRESENT STATE OF THE ART

The present "state.of the art® cohcerning climate and its relevance

_to human Life may be conveniently treated under two headings :

1. Research activities underuay, both uorld-wide and in Europe.

2. Present state of knowledge about climate and. problems ra1sed
thereby.

i

2.1. RESEARCH ACTIVITIES WORLDWIDE AND IN EUROPE

buring the last decade there has been a s1gn1f1cant increase

in research on climate on a wortdwide basis. The problems con-
nected with the understand1ng of the present and past clwmates

".

1

y
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.4 . &nd the possibilities for precicting future climatic states have-not .’
i only resulted in significant individual efforts but have also inspired
~ i “-national and international programmes deating_wi:hfvarioqs'aspects’of ; oA
i+ the climate problem. .. . B RS
i . T T C O SO
E fj'A truly international programme, the Global Atmospheric Research

- Programme (GARP), sponsored jointly By the Internatiunal Council of - .
. Scientific Unions-(ICSU) and the World Meteorological Organisation (WwM0), = -
- has among its objectives the study.of those physical processes'initheﬁ.;"
troposphere and stratosphere that are essential for an understanding - el
" of the factors that determine the statistical properties of the general . | .~
circulation of the atmosphere which would lead to better understanding - °
-of the physical basis of climate. : ST e s

.. - A number.of other climate programmes exist. ' These have to-a large ~ -
;  extent been created because of the renewed interest in climate .modelling - o
. during the last decade induced partly by the possibility of man's: impact - S
. - on climate and partly by the implications of sceme of the early primitive~;:~.h5
. .climate models. A programme especially devoted to. the assessment of . '
 man-climate interactive impacts is being organized by ‘the WMO. R

¥

S T e e s s s M e s T v e v 0 =
R Em———s T

2.1.2. U,S5.A. Projects
- _The scientific community in the USA has expressed its recognition
- of the need- for climatic research by a well formulated plan for -
- climatic studies during the next decades. - The plan is summarjsed s
.- in-the book "Understanding Climatic Change, A Program for Action", -
" published by the U.S.: National Academy of Sciences (1975). . - = ..

~_This plan contains a wide spectrum of projects deabking with a - = = ' S
- Climatic Data Analysis Programme (COAP), a Climatic Index Monito= .~ - .
] ring Programme {(CIMP), and a Climatic Modelling -and Appiications e
o :Programme (CMAP). ' Xt is further recognised that these essentiakly -+ N
" -7, national programmes must be'seen'in'anpinternationatisetting;"To ST e
. further the aims.of the climatic part of the GARP~prbgramme,.ﬁt,has ; ST
- 'also recommended to create an International Climatic Research Pro- - -
~gramme (ICRP). - . _ - - - - L e S

-

© - Another "U.S. Climate Program Plan'" has been prpared by,é~braf*:.-f.‘ ; ;i SR
-ting Group of the Interdepartmental. Committee for Atmospheric .- . o

- Sciences. 1t 'largely overlaps the former one by .covering such to= - . 7
o :opleseas Climaterariability'and§Nationat~Activities, Diagnoses and T
" Projections of Short-Term Climate Variability, Climate Data Manige= - - -~ . |
.ment, Observations for Climate Research, etc. .- ~ . . - 0 o

LT An important plan for a Carbon Dioxide Effects Research ani. . . .
. Essessment Program has been drawn by the Department of Energy. 1t .. -

.~ @ims at removing uncertainties from predicted future carbon {ivxide

~w.toncentration and at assessing .its possible consequences, not ualy

~‘xf<'Ctimatic)_bUt'alSo_biotogicaL, soclal and economical. .- - - L R

. There are in addition. a number of more Spet{atiied programmaS"‘H* ‘

which are ali closely related to-some aspects of climatic se-ecarch. . -
Because.the oceans dominate'the-clfmatic-behavidur on a lony time .o -
scale, it is important that the ocesnographic community is zngaged - e
An those aspects of oceanography which are relevant to . ciimate '

. "," ,:\t'zbh,c!n.:; e f‘“‘_-""""‘“‘" e e e - R P o
. : . [ < : . .
a R :
b Al [T .
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. presented by a Russian scientist (Budyko).
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problems. Examples of such field studies .are the M?d—ocean
Dynamics Experiment (MODE), the North Pacific Experiment
(NORPAX), and a POLYMODE experiment, jointly sponsored by .
the U.S.A. and the U.S.S.R. . Other examples are the Climatic
Impact Assessment Programme (CIAP) which was concerned with
the impact on the climate by various air pollutants, and the

"_ Climate Dynamics Programme of the Advanced Research Programme
~ (pepartment of Defence, U.S.A.). '

| 2.1.3. UaS.8.R._Projects

Less detajled information is available from the U.S.S.R. about their
~ programme for climatic research but it is known through the GARP planning
‘meetings, that the U.S.5.R. scientists are keenly interested in

climatic problems. Indeed, one of the first climatic models was

= o P e v o e o o e S . e i St U - > s T S —
PSP

(a) Climate modelling

It is convenient to separatelty consider the efforts in
- the modelling of climate which are made by use of general circu-
Ltatfon models (GCMs) and those carried on with models where the
weather systems are treated on a statistical\basis.~

_ At present, the only GCMs in Europe which can be used for
climatic studies are those of the British Meteorological Office
(BMO) and the ECMWFY 'The BMO models have been applied to long-
range prediction, and have been used for analyses of specific
circulation anomalies and also for studies of man-made climatic .
changes. The GCMs at the ECMWF are closely related to and based -

on models developed in the U.S.A. and are used for medium-range
predictions. o : . ' :

There are GCMs under development at the Deutscher Wetter-
dienst (Offenbach) and in France (Etablissement d’Etudes et de
Recherches Météorologiques, Boulogne ; Laboratoire de Météorologie
Dynamique, Palaiseau). The Joint Universities Group in Reading
has made particular efforts in analysing the behaviour of G(Ms
which may prove fruitful for an assessment of the reliability of
results obtained with GCMs. Ocean circulation models are under
development in France (Laboratoire d*Océanographie Physique,
Paris) England (DAMPT, Cambridge ; Joint Universities Modelling
Group, Reading) and {in Germany (Max-Planck Institute, Hamburg).

Some of the parametrized models presented so far in Europe
exhibit a certain skill in the simulation and analysis of the
present mean state of the atmosphere (Wiin-Nielsen, ECMWF). Some
are concerned with the testing of a specific scheme for the para~
metrization of weather systems (e.g. Imperial College, London).

The work at the Max-Planck Institute in Hamburg concentrates on
studying the slowly varying parts of the climate systenm. Simplified
models are in the stage of development in France and Belgium (e.g.
Laboratoire de Météorologie Dynamique, Paris)

Some of these models concentrate on the study of selected

mechanisms in the general circulation and the problem of seasonal
prediction'has/been attacked.

* European Centre for Medium-range Weather Forecast, Bracknell, UK
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- (b) Reconstruction of‘Pastrtéimates,[;r”"._A o _ S
. “sporadic studies of climate in the historic past have been - -’
~ ‘made 1in a number of European academic institutions and. national _

- meteorological services, and the results have bcen published in -
various scientific periodicals and. weather service publications.,
 Because the data and techniques for reconstruction-of the past
climatic record involve many branches of learning, tnis kind
of research appears best done in the full interdiscip' inary . ..
. setting of academic institutions. The advanced computational . -
facilities and expert staff in the laboratories of leading meteoro~
_ logical services, on the other hand, are ideally suite - to pursue L _
- .research of a theoretical nature, such as climate modciling, nume~ - . A
~ rical predictions and the exploration -of the potentia:feffeqts_of‘; S

- man's activities on the climate regime. - ' |
o “There {s an obvious need for a.large amount of co-operation - . ., ‘

. between these two angles of climatic reséarch which is at present e

“ (except in the United States) not fully met. Also, disproportionately .

- less-work ‘and support. has so far gone into the reconstruction of the - .~
climatic record ¢ a record that shall be long enough. to cover'many!_' ST
times the évolution‘éf.teng-term’proces;es that_may be importarit to SR |

~ prediction over ‘the coming decades. - . o T e ‘ v

- At present oﬁ(y'é]few groups and7jhétifutéé'ékist in EUPODEjf ”.% i} .

- where the observed record of climate beyond 100 years back is worked ». . -
~ on by meteorologists.  Small groups or individual scientists in the -
~naticnal Meteorological Services and Universities in ‘Europe have
 European research unit, the Climatic Research Unit at the University -~ =~ -
“of East Anglia, is almost totally committed to the reconstruction of . = - . -
‘past climates.. The foremost objective of ‘the work in this Unit is the - “
_ reconstruction of past climates on a global scale with specific atten~ . . ..
“‘tion to the Atlantic/European sectors. The work is targely carried . "» - -
. out by a team of atmospheric scientists in collaboration with other
. scientists at a full multi=interdisciplinary tevels = 0 T

2.2.. PRESENT STATE. OF KNOWLEDGE ABOUT CLIMATE AND PROBLEMS Co T e
© ' RAISED THEREBY - ©... . o oo - UEEERES o

- The following considerations apply’%nfgenerél to altl btﬁﬁa}olagiéaL o

research throughout the wortd. - . .« ~ . . o0 T TIURTRIRCRL |
. 22.% General Research on Climats - L © . Lo oo ﬁ
. . .......-.........:::::::::;:::;::::::' . e ; . . : . . ) . .

Climate {5 at present understocd in its broad éharactér%Qaécﬁ; but .o
“We have relatively Little knowledge about the major proeccises of = - - L
Climatie change. In other words, the mechanism of climste ©

e .
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42.2 2 Pesearch on Man-ct1mate Interactions

' w1LL occur.,
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understood 1n any detait sufficient for instance to aLLou chmato-
Logists to- forecast climattic conditions. :

It is therefore essential that the scsentifvc community be allo-

"wed to increase substantially the amount of data ava1labLe about the

various components of the climatic system. -Without
these data, theories would remain Largety unchecked and even the best

o model would be of little use,

Overall avaitable data are so far only fragmentary and do not allow
us to decide for example which are the most important causes of cli-

‘matic variat‘ons, or which are the most sensitive of the many proces-

ses 1nvotved 1n the 1nteract10ns of varfous components of the cl1mat1c

system.

‘We a{so'ignore how much of the Long-term variations, so far known
to have occurred, depends on cyclic regularities (of which the causes

"should be ascertained), and how much on purely random processes.

/ALl these questions must clearly be answered before we even attempt

“to consider the ultimate question of climate predictabitity; This
- last and aLl'1mportant problem will be solved only after

(a) both theory and dynam1ca£ models have been further developed
and applied : ,

(b) the data bases now ava1table have been greatly extended both
in space and in time. ‘ : : ,

. i e . " S e Y e e o S W Sk . S Sk T T S S S S S S e v S S s S s

" When we come to consider the vast and h1therto largely 1nexptored
fieLd of man—-climate 1nteractions, the same situation of a poor or
insufficient knowledge is encountered. In this case however it is
not only a questfon of a lack of scientific evidence : climatic varia=

" bility, either natural or man-indiced, may create serious problems

for our present economwc and soc1al structure.

Our economic and soc1al,stab1£ity is strongty clinateedependent.
The climates of our planet have always been changing, and without

- any doubt they witl continue to do so in the future. What we do not

know is how large these future cnanges will be, and how rapldty they

A major clfmatic change would bring about worldwide economic and
social readjustments, since the evolution of the global patterns of
food production and population has been so far Largely controLted g
by climat1c cond1t1ons. S

‘At present~ wortd qrafn reserves are only a feu percent of

'annuaL consumption ; the occurrence of an unfavourable climatic
’ period, coupled with the increasing food demands of an exploding
population, could play havoc. We do not have therefore to wait for

a new ice age in order to see our agricultural system devastated.
A major social ar mconomical disaster could be brought about by a
relatively mincr climatic change, such as one of those that have so-

_often OFcurred, even 1n the recent past.
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o Similar considerations apply to water resources, whether we . -
consider them from the standpoint of domestic use, or irriga~
»tion, or electric power generation,’or'industrial use. Here .-
“too - population growth, the. expans1on of towns and in~ -
dustrial development are putting an increasing strain on a ref-

- source which is already becoming scarce. Thus whiie unfavou—
rable climatic conditions could make that scarcity greater, one
might on the contrary wish that they were favourabie in order S
-~ te cope with demands and bu1ld up- reserves.; e .
‘Alfhough we know_that water and f00d resources‘depend on . . .~
climate, we ignore the precise relationships defin‘ng that
dependence in a quantitative way. Hence arn urgent necd for
weLL-planned sc1ent1fic research."‘atA P e R

. " The problem is made more -serious by the poss1b1t1ty that .
1,cl1mate chaﬁges ‘may be the consedquence of human activities.. .
Man.is steadily modifying many.of the factors which.are known\ .
to determine climate. Such modifications may be small, but for - .
- ¢limate, in general, there is no- Er10r1 way -of dec1ding the
- magnitude of the effect from that of the cause, since. positive
~feedback mechanisms could act as ampl1f1ers of seemwngty cmaL(
1n1tial perturbations. T ;

Man is for instance changing Lhe chomvfal compos1t1on of the  £
atmosphere by all kinds of poLLutants, and in particular by bur=

. nping fossil fuels that steadily increase the concentration. of:

¢arbon dioxide. Man is destroying forests, which also increases

the atmospheric: carbon dioxide content while altering the surface

albedo and thus. affectwng the earth’s radiation balance., Man- 1s

.. also pouring large quantities of heat into +he atmOSphere, thus
-perturb1ng the ptanet s energy bucget, RS '

2:::::.—::.‘:

At[ thos po1nts to a S?LUut70n wbwch 1n cpnerat *erms ‘can be
br1efly descx1bed as foll ows 3
l'[:{a)»We kincw that cL'mate 15 e:seniiauly chaﬁgcﬂbt 4vwé-do"
© o net know the pre57“° causes ot wfs ohanqea, L

(b)) We know that chma*ic changes may occur at’ an> time M
- wWe atso know that man might heve a role in cpterm1h1ng

.them ;. we do not know when ‘or wheve thcy couid otcur.

. (c)_We know. that even retatﬂvoty smaLi ChanOES m.vht produ.§<'”
o Amportant effects i we do not know the quantitative =

: relat inns~1ps Linking climatic changes to the possibl: S
changes in ‘he warvab €3 1mFo'*anL te man‘* L,.e and =i~

kbeing.
.‘d> We need *h”’e‘ﬂ"” Yo concentrate our efforis ?oward e adm
~ of eliminating as many as poss1b{e of our present »unc~,ff§n~ .
ties, so as ¢o avoid as many as possible of the thr. 3 that

i_ clim t1c variah’l*ty may bave »n sfore for LS.

~ - -
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3. MOfIVATION FOR A CLiMATOLOGY PROGRAMME OF THE EUROPEAN COMMUNITIES

Climate has moved to the foreground of public interest during the recent
years, when climatic events of an unusual character have convinced most
people that there is no warranty for any assumption of. climatic constancy v
over the span of time for which economic planning is undertaken. - '

"The implications of climatic variability are serious : compared with o
recent decades, there continues to be a risk for adverse weather conditions,
which are to be feared especially for their occurrence during sowing, growing
and harvesting seasons, S .

Many climatic exiremes have occurred during the 1960s and 1970s (see
Appendix) and the ecomomic and social impacts of some of these have been
rather drastic : global grain recerves have dwindied to negligible amounts ;-
- food markets and prices have been upset ; there is -now a real threat of star-.
“vation to millions of people in developing countries. o )

. Climatic change is therefore not only a subject of theoretical interest :
the most compelling reasons for its study are in fact the growing awareness
that our economic and social structures are deeply influenced by climate,
‘while man's activities themselves may be able tc contribute to climate's
instability, pessibly in an undesirable direction.

. This is true in particular for the EC Countries which are closely interre-’
tated both economically and socially, and which share regional climates ex—

tending across political boundaries. Thus any major impact, whether of.

climatic variability on natural resources or of human activities on climate,

could never be limited to any ane Eurcpean country. 1In this respesct it may

8lso be observed that the EC Countries gover an area which has the ideal

dimensions for the study of regional impacts, as distinguished from Local ,

or microclimatic, and global effects. S ‘ : T i
Water is one of the most important resources to be considered at Community

level, Its replenishment depend on the hydrological cycle, and the latter

is one of the main components of the climatic systesi. The Community's atten-—

tion is already focussed on water resources, the need heving been realised

of a much stricter planning and tontrol in view of the economic growth, urban

concentretion and zven deficiency. of water in certain areas, threatening to

hinder general development, especizliy of agriculture and industry. The Lo

necessity has thersfere been recognized of taking account of the interdepen— >

derce of the various environmertal factors, which cannot be managed separately (7).

. The Community s alsc concerned with the protection of particular areas,

‘s:ich 3s the mountain regions, whose fragility (soil and climate) makes them

. particularly subject to ercsion and varijous natural disasters Like avalanches,
~igndsﬁdes and fleooding of streams- (2). Here 2gain climate comes to the foreground.

,§1) Europezn Community Actisn Programme on the Environmenf (19??-1981), .
Council Resolution of 17 Ray 1977, 0J w°. ¢ 139, pp. 29-30. a ' , o

2204 NOL €939, pa 25 o | L | R :




o General cr1ter1a’(1) are. also met
“at Community. level

- Countries.
‘of endeavour- where coordinated efforts are most needed.
are unevenly dwstrvbuted, and an EC programme would bring together the best

specialists available in each discipline, thus making the best use of their
knowledge and experience, besides encouraging present efforts and stwmulat1ng
o new research 1n a f1eld of grow1ng 1nterest. ‘

.»-1 :
XS
l"

‘ ‘As "egards general cr1ter1a, the present programme proposal meets the :
Afour. general objectives of the COmmun1ty Sc1ence and technology pol1cy (1‘
uh1ch are : : Ve . .

|

the long-term supply of resources ;- . , .
the promot1on of 1nternat1onally compet1t1ve economic develennan ;
'(.11) the 1mprovement of the l1v1ng and workxng conditions.

the protect1on of the env1ronment and nature.'

.
-

Cl1mate research is go1ng on already at the nat1onal level in most EC.
But, for the reasons explained above, cltimatology is a.field
" European competences’

- (

A ———

: It 1s however understood that due to the global nature of cl1mate varwa-'f-"

~tions, an EC climate programme should be regarded as a contribution.to

. worldwide efforts such as the Global Atmospheric Research Programme (GARP)
sponsored by the World Meteorological Organization and the International =
Council of Scientific Unions, or the World Climate Programme, which is now' -

~ being planned by the World Meteorological Organisation in collaboration:

. with other international organisations. -
_correspond to Research Area I of the present proposal
Research Area II.-_, n

;}n;

. o

- (1) Common Policy in the f1eld of 8c1ence

COM(77)283 R/1659/77(RECH 16).

~

SRR

“a

B

Cixrr/sers7e - En

effect1veness (greater eff1c1enc,

, this as regards in particular: 1nterd1sc1pl1nary stugies -

. and data management), transnational nature and common requirements’ (the e
satisfaction of needs common to all EC Countries, e. g. as regards env1ronment,‘

resource plann1ng, pollut1en control ‘data acqu1s1t1on, etc )

The first of these two. programmesﬂrﬁ.u
, the second to . o

o)

andJTechnology, "Guva:?«nes",;z”?
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4, DETAILED DESCRIPTION OF THE PROGRAMME;

4.1. GENERAL REMARKS

, Climate may be considered both (1) by itself as one of the many _
IR facets of the natural world and (ii) as a part of man's environment,
v ... and as such in 1nteract1ve retationships with man's act1v1ties.,

. 0On these grounds two research areas have been naturally considered
S __ for the present programme, the first having its main emphasis on
i - climate’s mechanism, the second on the 1nteractions between man and .
S S climate. : o

- Ine dealing with - ctimate mechanism, under Research Area 1, expL1c1t
mention has been made of mathematical models as an obvious means of
o . . dealing with the problem. Elsewhere more experimental methods may
L have been stressed , RIS ST
1t should be understood however that no- constraint is
put in general on the means whereby a given praoblem could be soLved.
Various methodological approaches are in principle applicable to the
several research itenms described later.on.t They 1ncLude for instance :

(a) Experimental research\' neasurenents and monitoring activ1ties ;

~(b) Stat1st1cal evaLuations of climatologicat records’ ;

(el Simutation, diagn051s ‘and pro;ection studies, as regards both
Long- and short-term climatic variability and impacts.

To properly implement the programme, it has be found adv1sable to
aLso suggest the establishment of :

' (i) a group of climatic experts especially appointed to study -
- the possible impacts due to the interactive relationships
between man and climateq

(44 a system of data storage, enrichment and management; whereby
up~to-date climatic data may be freety and rapidLy acce351bLe
_to. atl researchworkers concerned ‘

RN

A - 6.2;'RESEARCH‘AREAS S .ii"

‘~.2'1 1. Ob!ectives

FRTa S The qeneral ob)ective of this research area is that of gaining 2
SR deeper insiaht into.the mechanism and therefore the behaviour of
Py climate, the ultimate goal being climate prediction, especially on

;l? -7 a-usefully short-term (weeks to decades) scale. To achieve that goal
v e 1t is necessary : S S -
!I . R A . d

R L EU : - a8t . Vu /\ lr '
I T T T I T R A T .

ST L N A S
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B (t) “ To reconstruct the pas: “ecord of climate in as much.
’  detail, over as much of the Earth and as far back in

t1me as data and 1nterpretative techn1ques perm1t ;
D To analyse that record so as to be able to determ1ne
:the causes of the changes observed : .

(1) To 1mprove theoret1cal understandwng and’ knowledge -
' of the devel0pment of climate, the c1rculat1on proces~
ses in the atmosphere and oceans and the interactions
~involved, and the nature of the 1mpact of external '
ﬁnfluences.. N _— 2
Clearly these observat?onal and theoret1cal attacks are clo~
sely interlinked and need to be pursued hand in hand, by also
taking advantage of data obta1nable through research work, 1n
Research Area 11.. ‘

PO
/

v 6.2.1.2. Research Themes under Research Area .l = L ",', o ";

.~‘

1. 1. Reconstruction of Past Cl1mates B . EUEC \

The past var1abil1ty of cl1mate on long t1me scales can prov1de Ct
“valuable information on the dynamics of the climate system.:
.Furthermore, in order to obtain reliable statistics, the samplwng
. period of a continuous statistical process should be consideraply
Llonger than the fluctuation periods of interest. There is a “3*
. convincing evidence that climatic changes and variability have been
- significantly better in the past than in the short period of ]
instrumental observation on a global scale (ca. 100 years). _There
is also a growing evidence of quite abrupt climatic changes which -
would be really catastrophic to mankind if they would repeat. For.
- these reasons the analysis of past climates should be. an 1mportant
'contribution to the present Programme. vl ,

There ex1sts ‘a uealth of. unexplored historvcal 1nformat1on on
ctimate in Europe which should be collected and organized. These -
“include both (a) Natural Records and (b) 0bservat1onal and other =
Historical Records. e e ' R

-,

(a) 1ncludes for example foss1l types of data such as tree-r1nos ;

. ;year-layers in Lake sediments, river estuaries and ice-sheets ;"a

.concentrations of stable ‘isotopes of oxygen, carbon, nitrocen’
~etc. .1n the wood substance of tree-rings and in the ice of

-ice-sheets ; pollen analysis ; analysis of insects and mrrwne -

;‘m1crofaunes 1n the sedimentary records, etc.; j:.‘

,.'," '

1*‘

::ﬁb)“includes for example records of measurements made tn the past

.. about meteorological parameters, as well as reported data about',

e floods, frosts, harvests, d1sastres caused by weather, [

Such records should be explored and analysed in such a way 3 to-
bring to-tight the circulation processes in the atmosphere 2.4 the
- oceans, and-any external influences (solar, tidal, volcani® or cther)

' uhtch underlied the changes made evident by the records themselves.

RN _4" oy
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- 1.2. Climate modelling and prediction “" '7"

P

. The -ultimate goal of elimate modelling is climate prediction,
and it is obvious that society is interested in climatic pre-

“ dictions of time scales from the Limit of detailed weather pre-

dictions (say, two weeks) to many years. Apart from the immediate

}freLevance ‘to society, this time scale interval is also more pro= '
mising for theoretical studies than the longer t1me scales because

- of the better availab1lity of data. T o

8 >

utuﬁwes aimed more Spec1f1cally at the problem of foreéasting ;

* climate should therefore be encouraged, and in thws context three

 main poss1ble growth po1nts can be 1dentif1ed

) (c) S'owty varywjg_elements

(a) A stterrAnalys1s Approach

-

“The techniques of system analvs1s should be used in order
“to provide extrapclation techniques useful - for per1ods
of the order of magnitude of one month. IR
A technique currently used  at present cons1s;s in selectwng
a so-calied "historical antecedent® tc a preeant situation .
from climatic archives. . - :
= Assuming the two situations to be 1dent1caz, they shoutd
" have an identical evolution.. The problem is here to identify -
- and correctly select those parameters that can act as useful
predictors of.climatic change. - The technique of system ana~
lysis should be used for the selection of such predictors,
with the advantage that the choice would be guwded by synOptic
"as well as by d/namicat cr1teria. . o e .

() A*mospher1c Circulation Models

An attempt should be made at’ developwng numerwcat models of
_ - the atmospheric circulation directed specifically at the %
- problem .of climate prediction. Appropriate simptifications .
- of the_ detailed general c¢irculation models could be guided .
by the use of special amalyses of global atmospheric data and
~by the existing General Circulation Models. ' One would in
this way develop and test numerical models with relatively .
..~ few degrees of freedom compared to the detailed GCMs, and

. perform anzlyses of atmospheric data relevant to the design.

- of such models. Test cases should include not only “normal"
climatic conditions, but also spectacular excursions Like the
drought in north-western Europe during 1976. Care should be
taken to include in such models a proper treatment cf the
- physicalt processes at the air-land and air-ocean interfaces,

& hydrotogical cycle and a treatment of the upper m1xed layer

of the ocean.- v .

. As the pericds of the predict1on of the atmosphere become =
longer, 1t is almost certain that the detailed atmospheric

- description will play a lesser role, while the oceans and the - - |

cther slow-response parts of the climatic system will play a
- ¢reater role. It has thus been realised recently. that predic~ .
~tion m.dels for the !ongest time ‘scale must concentrate on the

Il
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.

~evotution of the slowest-response parts. Models of this nature

are in their infancy, but give great promise for further
- devetogment. ~

- . L N . P ‘o
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o one should therefore trv ~ i Jevelop models for ciimate pre-
dictions ‘concentrating on the : its of the climatic system with ti2
slcuest response (continental .z sheet, deep circulations of the
oceans, changes in vegetation and snow cover over land- and of drif- .
.ting sea ice). It wilt be required to include the physics of the
slow!y-varying components, their interactions and the specification’

. of the statistical representations of the faster—response Components o

0f the system. The models should be tested and attempts shouLd made

v to make experimental forecasts for 100 years.

e e

4.2, 2.1 0b1ect1ves : Q;>f- S B

1f one cons1ders ‘short~term needs and impacts, the present one is =~
prooabty ‘the most important field of research. Recent problems
.concerning the availability and distribution of food, water and ,
"energy have raised the general level of concern about the impacts of
-¢limate on man's resources, as well as about.. the poss1bLe 1mpacts .
of 1 uman act1v1t1es on cl1mate. S

v ~

The obJect1ve of the research work to be performed in th1s area
- should therefore be that of assessing in an as precise and quantita-
tive way as possible (1) the relationships between climate varvab1L1ty
and the ava1lab1l1ty, spacewise and timewise, of ‘important resources,,
“and (2) the 1mpacts that certa1n human act1v1t1es couLd have on cL1mate. .
" The assessment of such relat1onsh1ps and 1mpacts w1LL be. typ1caLLy
‘the result of an interdisciplinary study. For this reason, besides"
the implementation of specific research projects within the present -
Research Area, the establishment of an Interdisciplinary Group
1s proposed (see below under, "Special Act1v1t1es").. -

b 2 2. 2. Research Themes under Research Area 11 T

S1nce man-clwmate interact1ons can be cons1dered both ways, Research
Area II 1nctudes naturally the follow1ng two research themes. '

- Il.1. Cl1mat1c Variab1l1ty and European Resources
et / .

(a) Impacts on Land and Water Resources

f

Climatic variability affects land and water resources 1n many=
fold ways. This clearly applies to such natural hazards a.

~ droughts and floods, as well as to surface and ground watei
demands for energy, domest1c and agr1cultural purposes. o

"’ Proper Land and water resources management, espec1aLLy 1o view -
. of hazard reduction, requires therefore that one is abl: to
~ -obtain a knowledge of the frequency and magn1tudes of pta. ‘
and present climatic changes. g,' S .

"Hater resource pLann1ng is based at present.on stat1st1*rL

and probability predictions. Therefore the extension af the
. historical records concerning run off should allow #w ruved
estimates of the probability of future streamflow mawei . udes.
This kind of information is important in forecastins th: svai=.

o - ;:bitity of domestic water, 1rrigat1on water and hyaru-sartr1c T
- . - _power, ,

-3 =" .. XIL/34/78 - BN o
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g " Research should therefore be focussed on the guantitative
. - relationships between specific changes in climatic va-

: riables and the occurrence and availability of surface
" and ground water. Recharge processes, which are known
L ) to be sensitive to climatic conditions, shouid be inves-
W tigated in this respect.

Soil moisture and vegetation are mutually iinked s the .
effects of changes in either of these should be studied
in relationship to specified c¢limatic conditions.

i . Rainfall outlooks, Limited at present to one month ahead,
- " should also be improved upon and cast in terms of probabi-
lity or ranges of expected values in order to be properly
used. Spatial and temporal correlations, known as tele-
connections, should be systematwcally explored to these
purposes. - . «

- The agricultural community needs monthly or seasonal rain-
fall and temperature pred1ct1ons for the growing season.
several months in advance, in order to plan crop types,
seed varieties and fertilizer needs. Suppliers may need

" longer times, and. government planners and policy makers may
want even longer periods, possibly one year in advance.

- Extensive new observations of the relevant parameters should
be gathered and diagnostically analysed in order to help the
: construction of new statistical prediction formulas and the
- generation of further hypotheses for testing with proper mo~
dels.  The highest priority should be given to research aimed
at developing yearly projection techniques.

(b) Ctimatfb Hazards Evatﬁation

A special field of endeavour is the evaluat1on of the pro-
bability of occurrence of such extraordinary yet economically
and socially important events as dxsasters, like floods and
droughts, caused by climatic cond1t1ons.

) , Flood hazard planning could be 1mproved by the extension of
S our knowledge about past flood recurrence, using evidence
T from the geological records, coupied with the evaLuat1on of
8 N changes in the surface run off characterist1cs.

:,, . V.
ﬂ : - S1n1lar considerat1ons appty to snow hazards, such as snow -
o avalanches in mountain regwons and snow hazards to buildings

and communications in reg1ons where snoufalls are normally
Light or 1nfrequent.,




- . and operation. Especially needed is a better capability of

>Droughfs are also a kind of hazard that properly or1ented
climatic research could heip predicting and being prepared -
_against, especially in view of a proper management of water

resources. o . B

-

(c) Impacts on Energy Requ1rements, Use and Product1on -

- Climate has a profound 1nfluence on the amount of wer

. required, and even on the means whereby power. is generated o
(for instance electrical energy from water reservcirs, solar .
energy in sunny regions). Conversely, power gereration and~ i

- use may affect climate, through thermal or chem1cal pollut1on
| -of the atmOSphere._ :

: \ . L 4
Apart from general climatic effects, a knowledge of the clea-~
tic conditions likely to be experienced by any given region is’
‘necessary for planning both site selection and plant design

relating the dispersion of airborne pollutants, especialty
those of a toxic kind, with ambient climate conditions. -~Such
information is part1cularly Lacking for 1rregular zones such”

> fas mounta1n-valley complexes, coastal reg1ons and forest areas.

\

Bes1des the1r relevance to hydroelectric power product1on,
water flow forecasts and precipitation outlooks are important
" . for cooling plants necessary to nuclear and fossil- ‘power plants,. -
“'since about 60% of the energy produced is dissipated as heat.
. For this reason the rainfall and run off prospects of any g1ven
. region have a marked’ 1nfluence on energy product1on.g‘ ‘

‘ ~

F1nally, clamat1c forecasts or outlooks have an obv1ous rele- .

R .vance to the planning of energy product1on in v1ew of heat1ng

]and cool1ng needs.-

1I. 2 Man s Impacts on Cl1mate

LY

It has»been recognized that man's activities can affect the climate Q-

'of the earth, possibly in an unfavourable way. Inadvertent climate '
mod1f1cat1ons are here meant, and among the various poss1ble research ’
fields the follow1ng have been selected.v , ;A

1 STy .

-

(a) Atmospher1c Chem1cal Pollut1on, w1th a special emphas1s on .
. Larbon D1ox1de release . S .

of man's influences on his environment, one moreover that can
have d1rect effects on cl1mate. ' ,‘\-

,Particles and certain trace gases 1nfluence the heat balance
of the atmosphere by changing the flux of solar and infrared

. radiation. Particles are also involved in the jnitiation of
condensation and freezing 1n clouds. -

V i '_ . N e U O
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,'Direct contaminat1on of the atmOSphere is one of the most obvwous =
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wiro \ . ) .
. Among gaseous products, by far the most important
for its possible impacts on climate is carbon dioxide,
which man has been pouring into the atmosphere since
the beginning of the industrial era. Thus CO, concen~
tration has increased from about 290 ppm by tge year 1360
to about 320 ppm by 1970, that is about a 10% increase .
~in 110 years. But since CO, concentration.is growing . '~
;exponentially, the next 10% increase would only take 20
. years, and a 100% increase would oceur. after 50 years,
. that is by 2020. ‘ ‘ . ,

‘gucn a dcubl1ng of the CO gtobat concentratvon could
-effect an increase of the temporature near the earth's
“surface by about 2°C. Such a warming would censtitute
a serious climatic modification which could lead to
" irreversible effects, such as the destruction of the -
Arctic Sea ice with a drastic shift of all climatic
" belts northwards. -While a disappearance of the float1ng
Arctic sea ice would have na immediate effect on sea S -
Level, the possibility of a large-scale surge of Antarctic
shelf-ice has been suggested, which would cause a danger
of inundat1ons over tow coastal reg1ons.
,Various hypotheses‘have to be tested in this connection ;
- for instance, the earlier assumption of a permanent 50%
storage in the ocean and the biosphere of the released
 fossil CO, may be untenable. Increased deforestation may
prevent tge biological storage of important gquentities
of C0,, while the storage in the oceanic upper mixing
layer could only last a few decades, because of the low .
- mixing rate with the cold layers beiow the thermocl1ne.
‘Large amounts of €O, could therefore be reieased by the
oceans sooner or lager and this process would be intensi=
o . fied by a slow acidification (due to pollution) and
. . warming (due to the "greenhouse effect" of CO, itself)
*~ - of the upper mixing layer. On this basis a fivefold )
increase in the CO, concentration after 100 years cannot
be excluded if the use of fossit fuels were to continue .
unchecked at the present growth rate.’ '

-0n the other hand sc1ent1sts are not unanimous as regards
the temperature impact of such an increase. Estimates of
the mean temperature rise due to CO, vary, and the net. .
‘temperature. change which could resutt against the observed
c00t1ng trend since 1?40 is not certa1n.

It appears therefore that one of the highest pr1or1t1es
in the present Progranme should be assigned to the COZ,
/accumuLat1on problem in order to assess prec1seLy -

1> past und present COZ concentrations H

(11) sources and sinks of coz, and their evotut1on in t1me s

- (i14) exchange rates between the varvous compartments of
- ~ the chmati system ; X : . , ‘

(i) ct*matiﬂ and other environmentat impacts.




,_‘..;; European COmmun1t1es, Luxembourg, December 1977.
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The assessment of such facto 3 should be arr1ved at through botn

- applied research and proper modelling. Monitoring should be provided )
by a number of stat1ons su1tably chosen or posswbly establ1shed to the s

_present purpose. S - L . - R

(b) Release of Energy L "* ‘ 3 ; ’ ;;

Thermal pollut1on is also a _cause for concern, since man is thereby ;
significantly contributing to the energy budget of the ‘earth by burning
fossil fuels : coal, gas and petroleum products. The rapidly .increasing
contribution from nuclear power plants must also to -t included in any

- future projections.’ For 1970 the global energy produtt1on has been
#stimated at about 6 x 1019 cal/year, Distributed evenly over altl
zontinents this energy amount corresponds to-a small fraction of the ne t o
solar radiation at the earth's surface ; but the annual growth rate of ‘

" energy production has been gradually rising, with an average global :
increase of about 4-5% annually, according to UN data. This is equ1valeﬁt, S
to a rise by a factor of 3 to 4 in 30 years. There will be thercfore |-

- many areas irn the world in which the additional energy input will approach:
. the .order of magnitude of the natural net radiation. The EC energy - ;
‘output for 1976 can be calculated from EC data (1) to have been 7.5 X 1013
Kcal, which corresponds to about 0.6 Wm~2. An assumed growth of 3% per
year would bring the average energy output to about 1.2 Wm~—2 by the year
2000 and to about 5.2 Wm-Z by the year 2050, the solar radiation at the . -
earth's surface being about 100 wWwm—2. .Those being average values, clearly

, urban and 1ndustr1al areas would add much more to the natural radiation
input. For instance, the value for West Berlin has been about 21 Wm=2
“during the years 1965 to 1968, and it was already 19 Wm‘z for Sheff1eld

“in 1952 (2) , . ,

RN

-

' The effectS'of urban and regionalfheat sources on cOntinental and global"
- climate are however uncertain ; we can specutate that there is a possi- .-
bility that such areas may sooner or later trigger some changes in the
.Ltocal or large-scale weather'patterns. A certain amount of research
work should be directed towards the assessment of the poss1b1l1ty and
o the magn1tude of such changes. R z : :

L S e )‘.., - , _ , .
4.3,;SPECIAL ACTIVITIES R L e

; 4.3,1‘ Oblect1!g§vll S '117.} - 'JA/i'I' o ‘f;.

The object1ves of the work to be performed under "Spec1al Act1v1t ’s" ,:
correspond to four basic needs, namely - o . BN
B 4 P to correlate in a panoram1c and synthet1c view the data co' e ed ";i
under Research Areas I and r; - « C

———————————

(1) 0verall Energy Balance Sheets (1963 1976), Stat1st1cal 0ff1ce - the

(2) Inadvertent Cl1mate Mod1f1cat1ons, SMIC Report, MIT (1971* ‘
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- | " (§1) to provide suitabte diagnoses and prOJect1ons concern1ng
3 ‘ climatic variability and impacts ;

g (3ii)to provide suitable instruménts and serv1ces for climato~-
‘ 'og1cal research. - :

.

- s o i o - -

I

(a) A European Interd1=c1plvnary Group for the Study of
Climatic Impacts

’/ N R L
. - v . 1

- o Scientific disciplines applied to climatological research
A . may be or become so highly specialized that the necessary
' i comprehensive view of the whole may be lost in individual
= . efforts. Yet, due to the highly interactive nature of alt

- climatic or climate-related factors, climatological research

" is typically one where a panoramic view has to be maintained

“at all costs. Hence the necessity of establishing an Inter-

disciptinary Group whose task should be to take care of
needs (i) and (ii) stated above. The Group should include -

. -a number -of European Experts 1in various disciplines selected‘
" on the basis of their relevance to and complementar1ty in

cl1matoloq1cal research. . ‘ _ .-

. (b) Inventory, coord1nat1on "and enr1chment of European CL1mat1c -

'Cl1matologlcal research in general and pro;ect1on stud1es
in particular will require extensive data collections. - Various
centres in Europe possess or are building up such data collec~
RN " tions either from modern observations or from natural or his-
torical records. To make the best possible use of such a work
~ in the frame of the present Programme, it appears essential

= . % (i) '‘that an inventory of the existing European data sets,

; S - - sources and formats be established and regularly updated ;

iﬂ L v (11> that practical means be devised to favour the exchange
S . of data between the various centres, and their generaL
»availabit1ty to the scientific community ;

4 (111)that new, useful data sets from outside the EEC Member
i e ' States be acquired ,
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)

S. IMPLEMENTATION,‘FUNDING AND'MANAGEMENT OFf THE PROGRAMME

"This programme will be implemented as an indirect action by means
of cost-sharing contracts with private and public research institutions
in the Member States. It will be managed by the Commission Services,
~ assisted by an Advisory Comm1ttee on Programme Manageme~t.’

. The 1nd1rect act1on should be coupled to an etfort to coordinate the
ongoing research act1v1t1es in the Member States, whwch w1’l allow : =
'(a)hto define prec1sely ‘the pro;ects,,complementary to Hose research T
~act1v1t1es, whwch should be f1nanced at Communaty level '

v

(b) to avo1d useless dupl1cat1on ;0 'g: , ':>'. L . ) L

(c)'to promote the cooperat1on of scientists act1ve in the f1eld of -
' cl1matology 1n the Member States,»

.' o
-

The maximum contribution by the Comm1ss1on of the European Commun7t1es
for the entire S~year -period (1979-1983) is estnmated at 8.000.000 EUA.
~ The relative distribution of funds between the various parts of the pro-
gramme will be decided by the Commission and the Advisory Committee after
definition of the internal priorities of the programme and exam1nat1on
of altl research proposals subm1tted. T Cot , o

Tentat1vely the relatlve d1str1but1on of funds could be approxlmately

"~ the follow1ng T T : T \
Research Area I .~ : 40% - ° . oo . T o
',.Research'Area.IILV’ “ro4o% ";‘ : e ;e

Special Activities : 202

- R <,

The programme will be subm1tted after two years to. rev1ew and poss1ble R
revision on the basis of results achieved and new research needs. - :
Consequently, initial contracts will be Limited to a period of 2 or 3
years, subject to extension if warranted. . Moreover, considering the’
~transfrontier character of climatic problems, prov1s1ons will be - o
- made to offer to COST countries to participate in the research prygramme.

~

~
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"APPENDIX.

| SOME NOTENORTHY HEATHER EXTREMES SINCE 1960 .

\Severest phase of the prolonged drought in the Cape Verde

(courtesy by Or. T.H. Morth)

/

Extraordinary yield of the equatorial'rains in east Africa ;~

the great lakes there rose in a few months to above atl
twentieth century records.’ .

:‘Coldest u1nter 1n Engltand s1nce 1740.

Dr1est 4-year per1od in the eastern Un1ted States s1nce
records began in 1738. :

Driest winter in England and wales since 1743

‘Coldest winter over an area from the lower Volga basin

to the Persian Gulf since 1745.

2

" supposedly ice-free port of Murmansk, on the south coast

of the Barents Sea, blocked by the Arct1c pack-1ce for
the first time known.

Snow covered all the‘uplands of South'Afrlca and South*
West Africa in June, the heaviest and most widespread

h snowfall there since 38959 caus1ng many deaths.

Balt1c Sea COMpletely 1ce—covered

Ice half—surrounded Iceland and stopped shipping for the
first t1me for 80 years, since 1888.

Istands, the African Sahel and Ethiopia, surpassing all

© twentieth century records for length and sever1ty comb1ned.

|

4Slow-mov1ng cyclones produced on 4 occasions 2-day ra1nfalls )
- exceeding the once-in-50-years expectaticn in several low-
‘v\land d1str1cts of . England and Ireland.

Dr1est decade in central Ch1le s1nce the 17905.

Lowest. frequency of Westerly wind days jn Britain for over

109 years, poss1bly since 1785.

Barometr1c pressure map for the month of September showed :

anomalies in three areas (North America, North Atlantic

‘and Siberia) amounting to 5 standard deviations from the

average values for the earlier part of the century.
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'19?1-72 Coldest w1nter of record in pa.ts of eastern Russ1a o
- ' and Turkey : River T1gr1s frnzen over in eastern Turkey.

1972 H1ghest summer temperatures cvcr observed in: nortﬁern
' ‘Russia and Finltand : 33°C in Lapland.
Greatest drought for many years caused general shortfall
of the harvests in Russia and Sov1et Asia.

) Number of 1cebergs €¢1,587) on the wesfern Atlant1c south
.« of 48°N exceeded (by 250) any prev ious year since. records '
began in 1880. : -

. 1973 Great Lakes of North Amer1ca and M1ssws=1pp1 R1ver at

highest Llevel s1nce 1844 follow1ng several notably wet
years. . . . » Lt

" Mexico shar1ng the drought affect1ng Africa at the same
latitude :.the severest drought in central Amer1ca for
many - years.v .

Snow again .in South Afr1ca. First ever report'of Snow-
on h1gh ground in Queensland northeast Australwa.

1973—74" Floods beyond all prev1ous reported exper1ence in January,
' '~.stretch1ng across the central Australian desert to the -
northwest and east of the cont1nent, ended success1on of
great drought summers.f T
1974=75 M1ldest w1nter 1n England since 1834. . .
' © - Virtually no ice on the Balt1c Sea, least ice. swnce
L perhaps 1652. : » !
1975 Great heat-wave in western Europe about 4*11th‘August,'
' -mean temperatures for the week in the Netherlands and .
Denmark (about 24°C) exceed1ng prev1ous h1ghest by

over 2°C.° ,
N ‘The Arctic sea ice returned to Iceland for the f1rst : ‘
-7 time in July in the twentieth century. R S

1975-76  Great drought in western and central-northern Europe,

SRR especially England, where rainfall from May 1975 onwards
for 16 months were the lowest s1nce the beg1nn1ng of the l
record 1n 1727. . - i

-

1976 t’ ;h Great heat in June-early July in western Europe tempe-
: i ratures over a 24-day period in England exceed1ng by
2 about 4°C the h1ghest monthly mean 1n the 300-year record

Very. cold, wet summer in Russia and parts of Canada.'

. Droughts between’ Apr1l and August in a large number of
“tropical and subtropical areas 1nclud1ng Sri Lanka, West

: Africa and northern Chile, followed by large rawnfall ex=
cesses in October. . , } e

S1m1tar Large rainfall excesses dur1ng September and Ogtober
follow1ng the drought in northwestern Europe.

Madagascar (January-March) and Mex1co (October).

-~

Tropical cyclones (hurrwranes) of extreme sever1ty affect1ng -



S PROPOSAL
FOR A -
COUNCIL DECISION

' adopting a multiannual research programme
- for the European Economic Community in the field
of Climatology (indirect action, (1979-1983)

| THE COUNCIL OF THE FUROPEAN COMMUNITIES

’

Hav1ng regard to the Treaty - establ1sh1ng the European Econom1c
Community, and in particular Art1cLe 235 thereof,

Having regard to the proposal from the Comm1ss1on,

i

Hav1ng regard to the opinion of the European ParL1ament (1)

"Hav1ng regard to the op1n1on of the Econom1c and Soc1aL

" Committee (2), \
Whereas, pursuant to Article 2 of the Treaty, the Community
has the task of promoting throughout the Community a harmonious
development of economic act1v1t1es, a continuous and balanced
_expansion.and an accelerated raising of the standard of L1v1ng ;
whereas, in its resoLut1on of 14 January 1974 on-a first action

"programme of the European Communities in the field of science
and technology (3), the Council stated that the whole range of

T available ways and means shouLd be used as appropr1ate, 1nclud1ng

.ind1rect action ;

whereas man's economic and sor1aL structures are Largely dependent
on climate ; whereas especially such vital resources as water and

- food can be seriously impiired by possible adverse climatic condi-

tions ; whereas man himself could contribute by his own ac¢tivities,

~and especially by polluting the atmosphere, to climatic instability

and even to drastic climatic changes; whereas it is therefore in the:
Community's interest to promote a better knowledge of the mechanism
and behaviour of cl'mate, as well as of the possibke impacts of
‘¢climatic variability in view of a sound planning as far as European
resources are concerned ; _

- Whereas a Communvty research programme in the field of Climatology

is likely to contribute effectively to the ach1evement of the
abovement1oned ob3ect1ves ;

whereas the Treaty does not provide the specific powers necessary
for thws purpose ; .

€1) 0.4, NO
(2) 0.J. N°
{3) 0.J. N° € 7 of 29.1.1974
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whereas the ‘Scientific and- lechn1LaL r2search Conmittee (CREST) =~
! . has given its opinion concerning the .~crosal from the cOmm1ss1on,

N - . . .
~ L Lo - J .

-+ HAS DECIDED AS FOLLOWS: e,

; \ »:L..‘-' | -~.‘ U ‘ﬁrticle 1E'

For a f1ve-year per1od from 1 January 1970, th ommun1gy shall \T
.~ - carry out a research programme in the f1et of . C'wmatology as
" described 1n the Annex here;o. o .
ArticLe 2""”, - o , ' '

.o . ;. o . . ‘ ~

The upper L1m1t of expend1ture commitments necossary for the
implementation of this programme is estimated “at : 8.000. 000 European
‘units of .account, the European unit of account be1ng defined by "
the Financial Regulations appl1cable, and the . number of .
-staff is. set  at three. L o - : e

1

L Article 3

The Commission shall be .responsible for implementing the programme. It
shall be assisted in this task by an Advisory Committee on Programme S
Management, the terms of reference and composition of which shall be-
~defined in accordance with-the Council ‘cesolution of 18 July 1977 on
adv1sory committees on research programme management (1) ’

N

o Art1cle 4 S L o

During the th1rd year the programme shall be. rev1ewed ; this’

~ review may result in a revision of the programme 1n accordance
Eay with the appropriate procedures after the Advisory - 'Committee

: - . on Programme Management has.been consulted. The European * '

- Parliament shall be informed of the results.of that review.

N -
- - R Tl s

L. , "Article 5 . -
The European Parl1ament shatl be 1nformed of the results
achieved and the funds used., S o

oL 1' o ﬁ Art1cle 6 :~7,f1" R i, :'f;f;

D Ineaccordance w1th Art1c[e 228 of the. Treaty, the Commun1ty may
‘conclude agreements with other States 1nvoLved in European ’

L 0 -
. B . '\ v . . .

N -~ - . L - . .- . T

e

(0l we ¢ 192, 11 B.1977, pe Lo

. e . ; e - Lo T

.»—v:.---m_-—,-‘..—-.”w—.-.-‘mk A . W -t ."--‘ e . ) i
= ¢ ——— e n o e ey L

i q
b "':7“ T ' 4 ‘ o B '

)
o . . 0 rea o sy ; R .
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N Cooperation in the field of Scientific and Technical Research' (COST)
: - with a view to extending the coordination which is the subject of
; ) ~ this Decision to research undertaken in those States. ‘

-(2) The Comm1ss1on is hereby author1sed to negot1ate the agreements
o referred to in paragraph 1.

Article 7

The information resulting from the execution of the programme shall be
disseminated in accordance with Council Regulation (EEC) N° 2380/74
of 17 September 1974 adopting provisions for the dissemination of informa=-
tion relating to research programmes for the European Economic Community (1).

‘L:_. . L "

[ ~

(A bone at Brussels, -

For the Coyncil

Thé President -

(1) 0.4 N° L 255, 20.9.1974, p. 1
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. ANNEX

T - A RESFARCH AREAS

I. "Understanding CL1mate

» . ~ '.\,//

I.1. Reconstruct1on of Past Climates |
Exploration and analysis of ¢ -~ .
a. Natural Records. . _
b. Observatwonal and. other H1stor1cal Records. -
I 2. Cl1mate Modell1ng and Pred1ct1on e

a. Development of pred1ct1on methods based on a
system-analys1s approach S

b. Improvement of atmospher]c c1rcuLat1on models
e Improvement of the simulation of the slowly-
' vary1ng components of the cl1mat1c system.

. S § 8 "Man-cl1mate Interact1ons" o

II 1. Cl1mat1c Var1ab1l1ty and European Resources .
' a. Impacts on Land and Water Resources ‘
b. Climatic Hazards Evaluat1on L

* 1 . ¢. Impacts on Energy Requ1rements, Use and
Product1on o , - Sl e

-

II 2. Man s Impacts on Climate '

] a. Atmospherwc chem1cat pollut1on, w1th ‘a spec1aL
, emphas1s on carbon d\oxide accumulat1on T

" b. Release of Energy._. - f /

'{f. - B. SPECIAL ACIIVITIES'AND:SERVICES

: I. Establ1shment of an Interd1sc1plinary Group for the~
S Study of Cl1mat1c Impacts .

S Inventory, Coord1nat1on ‘and enr1chment of European _."4
Climat1c Data Sets. '

'




4~?;

4&3-

- Topic 2 : Studies of the effects of climatic variation on
. certain resources, eSpec1ally water resources, and on
energy requ1rements.:

X11/387/78-EN

- FINANCIAL DATA _ o .

_BUDGET CHAPTER : 3366

" HEADING OF THE BUDGET TITLE : Multi-annual R & D programme of

the European Communities in the field of climatology
(indi rect act1on 1979-83)

¢

JURIDICAL BASIS : Article 235 of the EEC Treaty
: Counc1l Dec1s1on :

DtSCRIPTION OBJECTIVES AND JUSTIFICATION OF ACTION

‘ Descr.gt1on' Research programme. on climatic processes and
‘variation, to be carried out by means of shared-cost

contracts to be conducted with research 1nst1tutes in the Member
States in the following: f1elds .

- Yopic 1 ¢ Studies of cLimatic processes and reconstruction

of previous climatic conditions.

. -

,Tog1c 3 : Studies of the effects of certain human act1v1t1es,
~-e5pecially the pallut1on result1ng therefrom, on the climate

Topic 4 = Creat1on of an 1nterd1sc1plinary group of °xperts of the

- Eurepean Commun1ty to study cl1mat1c 1mpact

bject1ves :

To establ1sh a greater understand1ng of climatic processes and

_solve  -the problems caused, for major resources, by

climatic variations. To help eliminate the risks created

. by the human exploitation of the env1ronment and by environmental
‘potlut.on. . :

Justification :

~ o, - . LN
H v .

_There is an urgent need for improved techniques of forecasting

the potential effects of climatic varjations, especially on -
water resources and on agricultural productivity. It is also

. important to evaluate the extent to which ct1mat1c change can be

induced by human actwvities.
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5. . TOTAL FINANCIAL INCIDENCE OF ACTION (in tus’ ,
5.0. ;vIncidence'on'expenditure‘” .
5.0.0 Total cost during the term enViaang» R
.- ' /= on Community budget Lo '_\ ' | 8,000,000 B
I S e o K
© .« by national administrations G . g
’ o € B
- by other sectors at ‘national level . ‘f 1,7'0307)90 e
- - . ! & ———————
) Totat ~15.030.900 N
5.0.14 Multiannual schedule '
‘ Comhitmené L :*l o j-":‘
‘ 1979 1980 4981 | - .3¢82 1983
c - - W - A~ .
Staff 87,100 | 160.700 | 169.700 | 180.200 | 201.300 N
Manag. " 30,000 | 32.100 . 33,900 .| . 36.000 -38.100 b
Techn. s * N o B C
{Contracts 2,000,000 [2.932.500 = [2.098.400 - - ) . t
Total 2.117.100 [3.125.300" [2.302,000 | 216.200 | 239.400 .| - ‘ L
" Payment . )
. 1979 . 1980 - | 1981 . 1982 1983 1934
statf - 87,100 | 160,700 | - 169,700 | :180.200 |  201.300
Manag. - To 30.000 32,100 /| . 33.900 36,000 |  38.100 |. -
Techn, : R R B 3
Contracts 600,000 - | 2,000,000 | 2,078,700 * |1.524.500 | * 609.400 . | 286.000"
Total ~ 717.100 12.193.800 |2.282.300 |1.740.500 | 848.800 286000
&- ) L . _
-t K h ‘ T ‘
’ 1
f .
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. 5.0.2¢ " Method of calculation \

a) Personnef expenditure

Needs were assessed on the bas1s of the off1c1als '
’ requ1red for the programme :

: 2-Category A officiat(s)l
' 1980 .
1979 51 Category A official “to

Category B official(s)
1 Category c off1c1al 1983 o

t Category C official(s)
Apart “from these posts the calculations take account of
the parameters set for the purpose of drawing up the
preliminary draft budget for the financial year 1979.

. No increase in purchasing power has been provided fcr,

% 4 ' . A change in the weighting applicable to remuneration was
i ] , " " - the only alteration introduced to take account of the

o , - : "generaL trend in prices w1th1n the Commun1ty.

b) Expend1ture for administrative and technical operations

o ' They cover travel, mission and meeting expenses as well
SR i ©as the cost of scientific and technical assistance
* whenever it proves necessary for the implementation
of the programme. :

¢) Expenditure in respect of contracts

Since the nature of the work and the qualifications of
the contracting parties vary, it is impossible to
- "~ introduce a standard method of catculat1on.

However, the Advisory Comm1ttee on Programme Management
(ACPM) will aluays be consulted on the aLLocat1on
of funds. :

-

- Multiannual'forecastsv

The rates fixed for catculating estimates are :

A 1980-1,07 1981-1,13 1982-1,20 1983-1,26

5.1. "’Impl1cat1ons in respect of revenue

- . _ Type of controL to be applied

SRS S ‘.;\‘~8cientific controls : Management Commwttees
SR . . AcPM '
SR ‘0fficials appo1nted by DG XII

‘Adm1n1strat1ve controls :

Budget 1mplementat)on : FinanciaL.Controtl ]
Regularity of expenditure :  Financial Control
- SR Contracts Division DGXII
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FUNDING ACTION

Funds to be included in future (s) budget {3}

'
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