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Born in September 1999, the European Meteorological Society (EMS) has become an association of
about 30 Meteorological Societies and more than 15 major organizations, weather services, manufactur-
ers and service providers from all over Europe. They have set out to establish a permanent organization
for their cooperation, particularly to deal with those aspects of meteorology which can be solved only on
a Europe-wide basis or are best approached on that scale.

In order to meet its responsibilities and challenges, the EMS held its First Annual Meeting on 25 and
26 September, 2001 in conjunction with the 5th European Conference on Applications of Meteorology
(ECAM) 2001 in Budapest, Hungary. The First Annual Meeting of EMS focused on a lively exchange
of ideas on the future of meteorology in Europe. An array of high-calibre lecturers from WMO, Euro-
pean Organizations, National Meteorological and Hydrological Services and private companies presented
views on and overviews of the problem.

Among the various aspects covered in the First Annual Meeting of EMS were the scientific, technical,
industrial, economical and social sides of meteorology and their implications. The ECAM in Budapest
was a very suitable environment in two respects: (i) ECAM conferences have been instrumental in bring-
ing EMS to life and (ii) the host country exemplifies the fascinating way in which Europe is developing,
in meteorology as in many other ways.

The Meeting programme included invited speakers on the following topics:

e The demands to meteorology: safety of life and property, quality of life, optimization of economic
activitics, climate change.

e The tools of meteorology: general views of the evolution of systems of observing, communicating,
computing, forecasting, dissemination of information and products.

» The structures of meteorology: the European Meteorological Organizations, cooperation/coordination
of National Meteorological Services, role of all actors public and private, relation between public and
private entities, pricing of basic information,

In this volume which marks the launch of the EMS Publication Series, a number of lectures from the
three topics of the First Annual Meeting of EMS are presented in extended form.

* Corresponding author: Ame Spekat, EMS Executive Secretary, Institut fur Meleorologie, Freie Universitdt Berlin, Carl-Heinnch-Becker-
Weg 6-10, 12165 Berlin, Germany, e-mail: ems-sec@met(u-berlin.de
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Demands on meteorology

JOHN ZILLMAN

Director of the Australian Bureau of Meteorology and President of the World Meteorological Organization
{Munuseript received February 15, 2002)

Ahstract

The demands on meteorology for more, and more aecurate and useful, data, scientific understanding and ser-
vice provision are increasing at global, regional, national and local levels. The demands come from muny
sources, are determined by many influences and cover a wide range of products and services, The global
interdependence of most meteorological activities and the public good properties (of non rivalry and non
excludability) of much meteorologicul infrastructure and information means that the conventional market
concepts of competitive demand and supply provide an inadequaie framework for meteorology. Given the
current near world-wide commitment to the use of competitive market models for an increasing range of
traditionally non-market processes, there is an urgent need for a more comprehensive and more coherent eco-
nomie framework for assessing and meeting the demands for meteorological services than has been found
necessary in the past. Such a framework must be expected to encompass, at least, the source of the demand
(the community at large, government, media, industry, educational institutions, environmental organisutions,
and the international community), the object of the demand (infrastructure, research, past present and future
information, advice and investigation) the extent of the demand (including quantity, quality and timeliness)
the multifaceted influences on the demand und sssessment of the capability for meeting the demand, It must
also, ultimately, address the social and economic basis for meeting the demand and the exient o which it
should and can be met: as well as the scientific and public policy basis for management of unrealistic expec-
Lalins,

Mo such coherent overall frumework yet exists, but the present and foresecable future demands on me-
teorology are such that pragmatic approaches involving both public sector National Meteoralogical Services
(NMSs) and private sector service providers, and academic institutions, individunlly and in partnership, are
evolving rapidly in individual country Members of the World Meteorological Organization, They include
demands both for greatly enhanced public meteorological services in support of general community safety,
convenience and economic and social wellbeing and for special services tailored to the needs of such major
weather and climate sensitive industry sectors as aviation, shipping, agnculture, tourism, water supply, and
financial services (including insurance and weather derivatives). The challenge for the coming decads will
be to properly understand and quantify that demand and to provide the staff education and training, technical
infrastructure, partnerships and overall framework of cooperation (o ensure that it can be met in ways which
result in the best use of the limited national and intemational resources and the largest ultimate benefits 1o the
users and customers of meteorological and related science and services in all parts of the world.

1 Introduction we assume someone is to blame for shoddy work-
manship or criminal negligence, and the guilty party
should be identified and punished; or, at the very

The human preoccupation with weather and climate and least, we should get an apology and our money back.

their impact on almost every aspect of our lives has
placed the science of meteorology in a central and very It is, I believe, too little understood that the products

demanding position in human affairs. of meteorology are fundamentally different from most
Our attitude to it, as citizens, seems to fall some-  giher types of goods and services demanded and con-
where berween: sumed by society in that:

* our attitude to religion where, if it fails to deliver | 1 ¢ even most. of what is demanded of mete-
what we "’Mk. of it, we have been taught [0 ."EHEI‘ orology is of the nature of public goods for which
that the fault is Erubnhiy our own and the failure is market models of demand and supply demonstrably
fair und just punishment for our lack of faith or for fil- gnd

past wrong doing; and
e a comprehensive international framework has been

» our attitude to modem technology where, if it fails,  built up over time, which is based primarily on coop-
* Author's address: John Zillman, Aostralion Bureau of Meteorol- erative modes of '““‘-"}C“D“- "I“thc" than on compet-
ogy, Melbourne VIC, Australia, e-mail: zillman @ bom.ac.au tive markets models, for meeting the demands,
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§] 1 Zillman: Demands on meteorology

In fact, as o field of science and as a profession, me-
teorology has o long and proud history of enthusiastic
and effective response to commumity needs and user de-
mands,

But much more has always been demanded of it than
it has been able to give. And, in seeking to meet the de-
mand, its practitioners have always walked a tightrope
between failing, for want of sufficient confidence in their
science, to deliver benefits that are potentially deliver-
able to society, on the one hand; and, on the other, being
pressured imto providing products that lack integrity in
i situation where the user cannot tell the difference and
where it is easier, or more conducive to personal or in-
stitutional gain, 1o say ves than to say no.

This dilemma has been well recognised but not al-
ways well addressed over the past 150 years of rapid de-
velopment of meteorology as a science and as a service.
According to Sir Napier Shaw of the United Kingdom,
writing in 1939 (Shaw, 1939) on ‘the stress of public
service':

From ... the course of development of the smdy
af weather it will be clear thar throughout the ages
mankind has been demanding for its guidance mare in-
formation than science has been able to give, just as in
the science of medicine human needs have always asked
for more assistance that the profession had ar ity dis-
pasal. It is not so with all the sciences. Astronomy, for
example, is so efficient that by its aid a ship can ascer-
tain its own position anywhere on the sea; with a lir-
tle magnetism to help, it can start from any port in the
world and find its way to any other port as directly as if
ir were on a line of rails provided that the weather does
not interfere by fog or hurricane. The measurement of
time has been carried to such a degree of perfection that
by the aid of wireless and its own chronometers, a ship
may know beforehand, wherever it may happen to be,
the exact time of sunrise, noon and sunsel.

Writing afier L. F. Richardson (RICHARDSON,
1922}, but before the concepts of chaos and the limits
of predicability (LORENZ, 1993) had entered the mete-
orological lexicon, he went on:

Towards perfection of that kind meteorolagists may
perhaps look forward; but at present the cautious con-
fine themselves to a ‘further outlook’ which occasionally
reaches a few dayvy ahead; they have to decline the de-
mands of the dm.l‘;.* press to know what kind of winter will
follow a wer summer? Will fog be unusually frequem?
What are the prospects for the summer holidays? Or the
Christmas week? and a hundred of other questions that
fiave been asked every year in the pase and will be asked
every vear in the future.

But then he goes on further to assert:

The stress of service has hampered the progress of
the science, Apart from the opportunity which it gives
to what may be called rash speculation or imposture,
it places the science in an awkward position. It is the
habit of sciemific folk who work in the seclusion of a
laboratory to draw inferences from their experience and

EMS Publ, Ser, 1, 2003

arrange experiments fo test them; but to publish their in-
Serences before they have been rested by experiment iy, to
say the lease, wmiswal. Ir is not done in the best scientific
circles as it provokes remarks abowt meteorology not b
ing an exact science, meaning that its predictions (like
those of any other science) are not always correct, Yer
that sort of premature announcement is what the fore-
caster has ta make; the stress of necessity overrides the
laws of conduct.

And he concludes, with only thinly disguised regret,
that ... fna properly regulated world (the meteorologist)
might have continued the practice, adopted by the Me-
recrlogical Committee of the Royal Society from 1867
to 1879 and confined his attention to accounting for the
recorded sequence of events .. .

The age old dilemma of the meteorologist, 5o ¢lo-
quently captured by Sir Napier Shaw, took on a new di-
mension in the 1950°s and 60's with the development
of the numerical models for simulation of the atmo-
sphere which, in the words of Professor Joe Smuagorin-
sky (SMAGORINSKY, 1970), were soon forced into “pre-
mature servitude’ in the then rapidly advancing field of
numerical weather prediction.

While having great sympathy with the concerns of
Sir Napier Shaw and all those in our discipline who are
committed to maintaining the integrity of the science,
I believe it is true Lo say, in 2001, that the demands of
service have greatly stimulated the progress of the sci-
ence, There is little doubt, in my view, that, without the
demands of the operational user communities of avia-
tion, shipping and agriculture. in particular; without the
pressing needs for advance warning of natural disasters;
without the user pull of the World Weather Watch and
the Intergovernmental Panel on Climate Change (IPCC)
on GARP (Global Atmospheric Research Programme)
and the World Climate Research Programme, we would
not have made the enormous progress that has been
achieved over the past half century, under the framewaork
of international cooperation provided by the World Me-
teorological Organization (WMO),

Al the beginning of the twenty-first century, the de-
mands on meteorology are continuing 1o expand at a
staggering pace: and it is incumbent on us to critically
re-examine the framework for meeting these demands,
which proved so successful through the twenueth cen-
tury, to see if it is stll adequate to respond to such diffi-
cult challenges as:

e our nearer approach to the inherent limits of predica-
bility;

o the management of unrealistic expectations in o
world of instant communication and insatiable de-
el

o the substantinl costs, in money terms, of continuing
scientific progress; and

e the greater reliance on market mechanisms for the
provision of public goods,
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Against this background, and in line with the hints
already given of the directions in which I am heading, |
would like to provide a personal view of the demands on
meteorology as a science, as a profession and as an insti-
tution over the next few decades. My analytical frame-
work focuses in turn on:

o the forces that are shaping, or will shape, the de-
mand; and
e the framework for meeting the demand.

I will then offer my brief thoughts on the priority
needs of the next decade and some initial views on the
most potent tools we have at our disposal for meeting
those needs.

2 Forces shaping the demand

There are, of course, many different ways of viewing
the various external and internal forces that will shape
the demands on meteorology over the next few decades.
However many, perhaps most, of the most important
considerations emerge from the multi-dimensional per-
spective provided by examining, in turn:

- the source of the demand;

« the abject of the demand;

- the extent of the demand;

« the influences on the demund; and

+ the potential capability for meeting the demand.

I will deal with each of these, briefly, in this order,

2.1  Source of the demand

Because weather, climate and the state of the atmosphere
(and, to a lesser extent, the state of the surface water and
ocean) impact on virtually every person on the planet
and because foreknowledge of their future behaviour
can potentially improve a vast array of human decisions,
the demands on meteorology come directly of indirectly,
from almost every individual and every sector of society.

It is convenient to categonse and analyse the source
of the demands on meteorology in terms of the needs
and expectations of:

e the community al large. In virtually every country,
over the past century, access to a basic level of essen-
tial day-to-day meteorological information has come
to be seen as a community necessity and right for
all civilised soviety and it has become clear that the
general public have an almost insatiable appetite for
weather information.

e Government, The efficient and effective discharge of
many of the basic functions of government such as
infrastructure and land use planning, natural disas-
ter mitigation, transportation, safety regulation and
environmental protection are heavily dependent on
comprehensive and reliable meteorological informa-
tion, Thus, in addition to whatever services are pro-
vided in response to the obligations which govern-
ments assume for ensuring direct provision of me-
teorological services to the community at large, we
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must consider povernments' own demands on mete-
orology in support of a range of other planning, regu-
latory and service functions including, in some cases,
the fulfilment of a range of formal international abli-
gations.

Media. Depending on national practice, the mass me-
dia may be viewed either as a partner of the meteoro-
logical profession and institutions in the delivery of
an essential public service to the community at large
or, alternatively, as a pre-eminent source of demand
for the information and products they need to ser-
vice their own end-user communities. In practice, in
most countries, there are elements of both and, even
in situations where the media are cast in a partnership
role, they usually play a key part in identifying and
defining the demand for meteorological information
and services.

Industry. There are very few industry sectors which
do not have direct and substantial needs for meteo-
rological science and information. In addition to the
traditional user sectors of agriculture, aviation, con-
struction, shipping and tourism, many new demands
have emerged over recent decades from the energy
and financial services sectors, in particular,

Educational institutions, Weather and ¢limate infor-
mation and many of the basic 1ols of meteorology
have, over recent decades, been in increasing de-
mand for use in the educational sector. From basic
general school education to the needs of highly spe-
cialised advanced education and research training in
the universities, the education sector is now a major
client group for meteorology.

Environmental organisations. Increasingly, since the
1972 United Nations Conference on the Human Fn-
vironment in Stockholm, the key role of meteorol-
ogy as the core scientific discipline involved in un-
derstanding and addressing such global environmen-
tal problems as greenhouse warming, ozone layer de-
pletion and acid rain has been recognised in the var-
s imernational environmental fora and reflected
in national programs and arrangements For assessing
the state of the natural environment and addressing a
wide range of environmental problems,

International community. Many of the most pressing
and important demands on meteorology come from
the various sectors of the international community.
Whether it be for meteorological services in support
of the safety, efficiency, and regularity of civil avi-
ation operating under the convention of 1CAO (In-
ternational Civil Aviation Organization), services re-
quired under the International Convention for Safety
of Life at Sea (SOLAS) or input to international en-
vironmental negotiations and strategies under the Vi-
enna Convention on the Ozone Layer, the Frame-
work Convention on Climate Change or the UN Con-
vention to Combat Desentification, the demands on
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meteorology from the international community are

heavy and pervasive,

There are also, of course, many major sub-categories
of each of the above which assume particular importance
and urgency from time to time in individual countries.
And, of course, the methods used for identifying and ar-
ticulating the nature of the demand range widely across
the various sectors and the various political systems,

2.2 Object of the demand

The demands on meteorology can be categorised very
broadly in terms of the user communities® requirements
for infrastructure, research and services, broadly defined
s

e infrastructure: essentiully the basic tools of oper-
ational, research and service meteorology, includ-
ing the instruments, equipment and data process-
ing, modelling and communication systems through
which to measure, monitor and predict the state of
the atmosphere;

o research: essentially the conduct of scientific study
and investigation into aspects of the nature and be-
haviour of the earth’s atmosphere, on local to global
scales, wecording to the nature of the need for in-
creased understanding: and in its most general sense,
including also the development of systems, models
and techniques for simulating and predicting the be-
haviour of the atmosphere on the full range of time
and space scales; and

e services: the provision of meteorological informa-
tion (including, of course, forecasts and warnings),
advice or investigation to meet the needs of the di-
verse user communities, Services may be of 4 broad
and general kind directed to the needs of major user
sectors or they may be highly specialised and tailored
to the specific needs of individual customers.

It is useful to broadly sub-categorise the objects of
the demand for meteorological services into five broad
groups (ZILLMAN, 1999) for, respectively:

e past (climatic) information: the provision of informa-
tion on past conditions from the historical record.

o Current information: the provision of information on
the current state of the atmosphere, ocean or surface
water (where ‘current’ may be thought of in terms of
instantaneous weather conditions, or the contempo-
rary state of the global, regional or local climate).

» Future information: the provision of forecasts of
future conditions, especially warnings of severe
weather and climate events, including possible future
human-induced climate change.

* Advice: the provision of advice on meteorological
and related science and its application to community
needs.

EMS Publ. Ser, 1, 2003

e Investigation: the conduct of investigations into spe-
cific scientific problems of the atmosphere, ocean or
inland waters,

A further way of viewing the demand for meteoro-
logical services is also, of course, in terms of the tradi-
tional division between weather, climate and air quality
services,

2.3  Extent of the demand

The extent of the demand for meteorological science
and services can be measured in a number of ways,
especially in terms of the quantity, quality and timeli-
ness of services (information, forecasts, warnings etc)
uccessed and consumed by the user community: as well
as in terms of the numbers of individuals, houscholds
and organisations who actively seek meteorological in-
formation of various kinds, even if that information is
not readily accessible or not availuble. The demand may
be ussessed through standard community survey tech-
niques and monitoring of routine service usage, as well
as through consultative mechanisms specific to the vani-
ous individual user sectors.

2.4 Influences on the demand

The demand for meteorological science and services is
sensitive, (o varying extent, to a wide range of influences
at the national level, including, in particular:

e the nature of the climatic regime. In regions that are
subject to many different high impact weather and
climate events, the demand for services must be ex-
pected to be much higher than in generally benign
climatic regimes.

« Geographic area. In general, the demand for publie
meteorological services can be expected to be more
closely related to the size of the geographic area be-
ing serviced than to the size of the population inhab-
iting the area,

o State of development. While even the poorest com-
munities will normally articulate u strong demand for
basic meteorological information, the scale of the de-
mand will normally depend strongly on the level of
sophistication of the potential user community,

o Industry structure. Since some industries are fur
more weather sensitive than others (eg the rural in-
dustries will normally be much more in need of ba-
sic weather information than, say, city-based manu-
facturing), the nature and distribution of the major
industry sectors must be expected to be significant
determinants of the services that are likely to be pro-
vided.
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» Community awareness. The extent of community ed-
ucation and awareness of meteorological process and
services can be expected w significantly influence
the nature and extent of the demand. In particular,
community awareness of what is possible, in terms
of both the services that are available elsewhere and
the way that they may be advantageously used, can
play a major part in shaping the demand. And, per-
haps most significantly of all, the role of meteoro-
logical service providers in promoting and marketing
the value of meteorological science and services can
be expected to have a determining influence on user
community expectations and demand,

2,5 Capability for meeting the demand

Ultimately, what is demanded of meteorology must be
expected to be strongly influenced by knowledge of
what is possible. And what is possible, in & particular
country and at a particular time, will be largely deter-
mined by five main factors:

e the state of the science; both in the general sense of
the international state of scientific knowledge and
understanding of the meteorological processes or
phenomena of relevance to the particular demand
sector.

s Technological capability; whether this be the level
of sophistication and capacity of the national and
international meteorological infrastructure (data col-
lection and communication systems, model devel-
opment, information systems, ...) or a very specific
technology related to a particular user need.

o The policy framework; including, in particular, the
existence of established and accepted policies on the
respective roles of the public and private sectors and
the academic community in the total national meteo-
rological enterprise,

e Prganisational structures; particularly in the sense of
the legal, financial administrative skills and capac-
ities required to design, operate and maintain the
organisational infrastructure needed to undertake or
deliver the research or service required; and

= the resources available; especially the level of fund-
ing and staffing available for maintenance and ongo-
ingg modernisation of the basic national meteorologi-
cal infrastructure.

There is no doubt that, as a field of science, over the
past century, meteorology has established an outstand-
ing array of supporting technologies and organisational
structures for responding to human needs (BoARD
ON ATMOSPHERIC SCIENCES AND CLIMATE, 199§:
BENGTSSON, 2001; CRUTZEN snd RAMANATHAN,
2000; WMO, 2000; ANTHES et al., 2001: ASRAR et al.,
2001: WHITE, 2001). There is no doubt also that com-
munity awareness of that capability will continue to play
4 major part in shaping the demands on meteorology
over the decades shead,
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3 The framework for meeting the
demand

More than for almost any other field of science, the
present-day framework for meeting the demands on me-
teorology is a product of its long historical evolution
and its inherently and uniquely international charac-
ter (DAVIES, 1986). The great challenge facing early
twenty-first century meteorology is that of perceiving
sufficiently clearly the trends of future demand, capabil-
ity and constraints to enable the meteorological practi-
tioner community to build on the remarkably successful
foundations set down in the twentieth century 1o pro-
vide an efficient, responsive and robust framework for
the decade or so ahead (ZILLMAN, 2001). It is appropri-
ate to reflect briefly on:

e the historical origins of the present framework:

e the role of the World Meteorological Organization
{(WMO);

» the forces for change; and

» the essential elements of a new framework,

3.1 Origins of the present framework

The national and international framework of meteorol-
ogy which developed and evolved through the twentieth
century was strongly influenced by the recognition that
meteoralogy is fundamental to the fulfilment of four ba-
sic responsibilities of government in the modern-day na-
tion state:

= protection of the safety and security of its citizens:

e the collection and protection of its national records
for the use of future generations;

» the advancement of scientific knowledge and under-
standing of the natural world; and

e the fulfilment of its international obligations in the
global community of nations.

Already in the second half of the nineteenth century,
it was recognised that the impact of weather and cli-
mate on humun affairs was such that, in the order to ful-
fil these four basic obligations, governments needed to
establish and operate some form of official meteorolog-
1cal institute or service and that, to perform its functions
cffectively, the institute or service would have to co-
operate closely with counterpart organisations in neigh-
bouring countries in the collection and exchange of data,
the tracking and forecasting of weather systems and the
coordinated provision of information (including, espe-
cially, forecasts and warnings) in support of the safety
of international travel.
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From this basic insight and understanding, the con-
cept of the official governmemt funded and operated Nau-
tional Meteorological Service working within an inter-
national framework of voluntary cooperation and free
exchange, emerged strongly in the second hall of the
nineteenth century and became accepted almost world-
wide through the first half of the twentieth century
(ZILLMAN, 1999),

3.2 The World Meteorological Organization

Although the intemational framework provided by the
non-governmental International Meteorological Orga-
nization (IMO), which was established in 1873, pro-
vided an appropnate and efficient mechanism through
which the individual governmental Meteorological Ser-
vices could coordinate the necessary international data
and information exchange for almost three quarters of a
century, it had become clear by the 1930s that o more
robust intergovernmental framework was needed. After
some delays caused by the trauma of World War 11, the
Convention of the World Meteorological Organization
(WMO) was signed in 1947 and WMO formally came
into existence on 23 March 1950 (DAVIES, 1990).

The fundamental raisen ddtre of WMO is set out
in the preamble to its Convention. It was established by
its contracting States (now 179) with a view ro coordi-
nating, standardising and improving world mereorologi-
cel and related activities and to enconraging an efficient
exchange of meteorological and related information be-
tween countries in the aid of human activiies.

One of the most important features of the WMO Con-
vention and the framework for international meteorol-
ogy that it has provided for more than fifty years was
that, although its primary function was to provide the
legal and operational basis for cooperation and data ex-
change between official government National Meteoro-
logical Services (NMSs), the Convention was not writ-
ten as an agreement between NMSs bul between nation
states; and it specifically provided for the involvement
of both the governmental and non-governmental meteo-
rological communities within its Member States.

The key feature of the NMS and WMO framework
as it relates to the demands on meteorology was the im-
plicit assumption that Member governments, primarily
it not exclusively through their NMSs, would provide
whatever fucilities had to be provided and do whutever
had 1o be done 1o meet the reasonable demands of na-
tional communities and international shipping and avia-
tion for the meteorological services they needed to en-
sure the desired levels of safety, security and general
welfare. This provided an extraordinarily powerful and
responsive framework for meeting the national and inter-
national demands on meteorology for most of the second
half of the twentieth century. The rate of progress in the
science and in its beneficial application which it made
possible have been remarkable. To the extent that the
capacity (o meet the demand has been resource-limited,
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especially in the developing countries, this has been seen
as unavoidable delay, rather than any form of permanent
impediment 1o meeting the demand.

3.3 Forces for change

Notwithstanding the widely acknowledged social, eco-
nomic and environmental benefits of this framework, the
past fifteen years have seen the emergence of powerful
forces for change to the established concept of opera-
tion of national and international meteorology so that it
might accord more closely with the contemporary eco-
nomic paradigms of the late twentieth century.

The ftorces for change are relentless and ubiquitous, if
not always soundly based or well-directed. But they can-
not be ignored (ZILLMAN, 2001) and it behooves those
in the meteorological community who are committed
to the future of meteorology as a science, as a profes-
sion and as a service to society to come to grips force-
fully and quickly with the implications of the changing
world. The most significant separate (but clearly related)
influences which have called into question the estab-
lished framework of national and international meteo-
rology are:

o the late-twentieth century consensus on the ultimate
benefits and inevitability of economic globalisation
(STEGER, 2002);

s the associated necessity of, and belief in, the virtues
of much greater reliance on market mechanisms for
discharge of a wide range of functions formerly car-
ried out by governments (KUTTNER, 1997);

» the resulting deterioration and near demise of the
public sector in many countries (LANE, 2000).

The major direct impacts of these developments on
the meteorological world have been:

e the pressure to change the national role of the NMS
from that of tax-payer funded government service
provider operating in the public interest o that of
participant in an emerging national and international
market for meteorological services;

e the need to either abandon the WMO model of inter-
nitional cooperation and free exchange of data and
products in favour of the development of a regime
of international trade in meteorological data and ser-
vices; or find & way of hamessing both the virtues of
international cooperation and the benefits of compe-
tion in o meteorological market place.

34 Towards a new framework

If one accepts that the historical public interest model
for meeting the demand for meteorological science and
services is no longer capable of doing so, the challenge
we face is to devise a new framework which preserves as
many as possible of the enormous benefits of what has
operated in the past while refashioning meteorology to
operate within the economic framework of the times.



EMS Publ. Ser, 1, 2003

Although the meteorological community have been
exploring various aspects of the economics of meteoro-
logical service provision for several decades, no com-
prehensive economic framework for the operation of na-
tional or international meteorology yet exists, It is pos-
sible. however, to begin to build some elements of such
o framework on an analysis of the economic character-
istics of meteorological services (ZILLMAN and FREE-
BAIRN, 2001 ). The important points are:

» most basic meteorological infrastructure and public
services possess the non-rival und non-excludable
characteristics of economic public goods:

e there is also an important group of specialised me-
teorological services (such as those for energy util-
itics and other businesses) which are both nval in
consumption and from which non-payers can be ex-
cluded and which thus possess the economic charac-
teristics of private or market goods;

= there are still other services which are neither purely
public good or private good in character.

In the case of public goods, markets demonstrably
fail o provide the quality demanded by society and
the traditional, and still accepted, role of government
is o step in, in coses of market failure, to establish
mechanisms for ensuring that the necessary services are
provided (STIGLITZ, 2000; STIGLITZ and DRIFFILL,
2000). The mechanism can consist of a government
funded service provider such as the traditional NMS or
some form of legislated monopoly provider of user-pays
services to legislatively bound user seciors.

In the case of private goods, the available models in-
clude complete reliance on market processes and a pri-
vate meteorological sector, given access to a4 commeon
base of public good information, or commercial supply
by a NMS, or a mixture of both.

An economic model for the provision of meteoro-
logical services, including both public and private good
services, can be established by analogy with the conven-
tional market model of demand and supply as described
in ZILLMAN and FREEBAIRN (2001). The socially op-
timal allocation of national resources to meteorological
service provision corresponds to the point of intersection
of the demand (marginal benefit) and supply (marginal
cost) curves of the market model which is also the vol-
ume of service at which the difference between total
benefits and total costs is greatest (ZILLMAN, 2002).

This maodel can be developed in various ways (o pro-
vide a general economic framework for meeting both
the public and special user demand for meteorological
services (FREEBAIRN and ZILLMAN, 2002 a.b). There
appears, in particular, to be a sound basis for regarding
international meteorological cooperation as the exam-
ple par excellence of global public goods (KaUL et al.,
1999).
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4 The priority needs of the next decade

Agpainst this background, it is important to attempt to
identify what will be the most important demands that
will fall on meteorology, and on the meteorological
community, over the next decade, | see these as being:

* An agreed policy framework for meteorology, It is
essential that meteorology and the meteorological
community work their way through the current pe-
riod of severe turbulence as quickly as possible and
establish a new policy framework at the national
level in as many countries as possible. There is a se-
rious risk that, if this is not soon achieved, new in-
stabilities will develop in the three-way relationship
between meteorology, government and the commu-
nity leading 1o the loss of the expertise, professional
standing and influence that have historically been so
cssential to the effectiveness of meteorology and to
its perceived and actual value to the community.

Robust national meteorological infrastructure. While
the maintenance of the integrity of the national me-
teorological infrastructure is eritically dependent on
the existence of a sound policy framework and is a
vital prerequisite for most of the downstream com-
munity benefit from meteorology. its achievement is
dependent on an appropriate resource framework -
both for one-off establishment and for ongoing oper-
ation, In a climate of continuing decline of taxpayer
funding of government infrastructure, it will be ex-
tremely important that the special characteristics of
meteorology and the requirements for meteorologi-
cal infrastructure be understood and accepred by, and
within, government in both developed and develop-
INg countries.

e High quality national climate records. There seems
linle doubt that the range and volume of require-
ments for continuous, reliable, homogenous climatic
records will continue to increase. Major new areas of
demand for high quality climate records are emerg-
ing in the areas of long term climate monitoring
and in the financial services industries (especially
weather derivatives), 1o mention just two.,

= An efficient framework for international cooperation,
It is almost inconceivable that nations would con-
sciously forego the benefits that have Aowed o each
of them individually, as well as collectively. from
the WMO framework of international cooperation
through the second half of the twentieth century. But
there are subtle feedbacks between the notional and
international arrangements and an essential element
of stabilisation of the policy framework at the na-
tional level will be the emergence of a general con-
sensus on the basic ingredients of a stable regime of
international cooperation.
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= An integrated global observing system. While im-
pressive progress has been achieved over the past
half century in the implementation of both do-
main specific observing systems, such as the World
Weather Watch Global Observing System (GOS) and
the Global Atmosphere Watch (GAW) for the at-
mosphere, and cross-cutting atmosphere-ocean-land
surface observing systems, such as the Global Cli-
mate Observing System (GCOS), there is no doubt
that the development of a robust integrated space
and surface based global observing system must be
viewed as an international imperative for the decade
ahead.

Improved undersianding of the atmosphere. De-
spite the spectacular progress of atmospheric science
through the second half of the twentieth century, it
has become increasingly apparent that there is still
much that is not understood and that the scientific
und community benefits of increased understanding
would be substantial and pervasive, This is as impor-
tant to very short term warning of severe events as it
15 on the time scales of seasonal to interannual cli-
mate prediction.

Increased integration with ils sister sciences. The
past decade has dramatically enhanced the level of
awareness in the scientific community of the impor-
tance of a more integrated approach 1o the moni-
toring, research and modelling of the atmosphere,
ocean and land surface and freshwater systems, The
demand for more comprehensive environmental ser-
vices and the expectation that ocean services will
come in for much greater demand over the next
decade have underscored the need for a much more
integrated approach to environmental science service
provision,

Improved forecast quality. The enormous progress
that has been achieved, over the past four decades,
in the use of numerical models for forecasting on
all ume and space scales has, in tum, created even
greater expectations and demands for still more so-
phisticated and consistently skilful forecast models
and systems,

 Expanded service capability. The demands for im-
proved weather and climate services come from al-
most every sector of society and it seems certain that
commumity pressures for more and better services
will continue to grow. Particularly strong demands
must be expected for enhanced services:

= for natural disaster reduction;

~ for urban community convenience and wellbeing

= for the safety of transportation

= for economic development of a range of industry
sectors

= o assist with sirategies and operations for general
environmental protection.
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* Enhanced service delivery, In addition to improved
quality of meteorological services, the demands for
enhanced access and delivery systems must be ex-
pected to grow rapidly with users seeking easier,
more timely, and more flexible methods of access
to meteorological information at any location and at
any hour of the day or night.

* Informed policy advice. Many of the major global
environmental issues which will continue 1o demand
the attention of governments and international organ-
isations over the coming decades are meteorological
In origin - greenhouse warming, ozone layer deple-
tion, desertification, and long-range transport of air
pollution. One of the most important roles of the me-
teorological community will be in the provision of
informed and policy relevant scientific advice to gov-
emnments through such mechanisms as the Intergov-
emmental Panel on Climate Change (IPCC).

While this short list is neither detailed nor exhaus-
tive, | believe it captures the main elements of the de-
mands likely to fall on the meteorological community
over the next few decades. The challenge to the profes-
sional community will lie in the development of innova-
tive approaches to meeting the demand.

5 Meeting the needs

While many different approaches will be adopted in dif-
ferent countries, there appears to be a set of strategies
through which the meteorological community may be
most likely to be able to satisfy the demands placed on
them. These strategies centre around the increased use of
partnership arrangements at the national level including,
in particular:

* partnerships between the NMS community and the
private sector (PIRONE, 2001; WHITE, 2001).

e Partnerships among countries, both under the frame-
work of WMO and in response to direct bilaterally
shared interests (WMO, 2000; ZILLMAN, 2001);

o Partnership between the operational, research and
service communities in carrying forward the level
of understanding which is essential to progress in
all other facets of meteorology (BOARD 0N ATMO-
SPHERIC SCIENCES AND CLIMATE, 1998).

Underpinning the effectiveness of all such partner-
ships will, of course, be the expertise of the people who
will carry the baton for meteorology through the next
few decades and the resources and facilities that they
will have at their disposal. This leads in e to the iden-
tification of two essential ingredients of a successful
strategy for meeting the future demands on meteorology.
They are:
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e 4 focussed effort, worldwide, on attracting the best
young minds into meteorology and providing them
initially with a very high quality basic education in
the field and the opportunities for much more in-
vestment in continuing education and training than
is now possible in most NMSs or in the private sec-
tor. This means stronger promotion of both the intel-
lectual challenges and the intellectual satisfaction to
be derived from a career in meteorology and a very
high priority for proper investment in the universities
and training institutes of the Member countries of the
WMO (WMO, 2002);

* a much higher level of awareness at the political
and policy levels of individual governments of the
social, economic and environmental benefits to na-
tional communities from an adequate investment in
their national meteorological infrastructure (Z1LL-
MAN, 2002),

Finally, 1 believe it will be essential that the char-
acteristic feature of meteorology which make it one of
the great success stories of twentieth century science —
the deeply ingrained commitment to intemational coop-
eration in the interest of the entire global community —
must be protected and further strengthened. 1 thus see
an overwhelmingly impaortant role for the World Mete-
orological Organization and its companion agencies, in
both the intergovernmental and non-govemmental do-
main, in fostering the international cooperation in data
collection, research and service provision that have the
potential to ensure that, within each individual country,
the enormous potential demands on meteorology will be
met to the satisfuction and benefit of national communi-
ties everywhere,
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Abstract

The developments 1o be expected during the next len 1o Iwenty years in observational techniques in both the
in-situ and remote sensing components of the Global Observing System of WMO will lead 1o a fully inte-
grated system lor Meteorology which at the end will be part of a wider Integrated Clobal (Earth) Observing
Systems. The evolution to such a system will be presented,

1 Comparison between the World
Weather Watch Global Observing
Systems 1967 and 2000

The purpose of the Global Observing System (GOS)
is to provide, from all parts of the globe and from
outer space, high-quality, standardized observations of
the state of the atmosphere and ocean surface. GOS
comprises observing facilities at stations on land and at
sea, and on aircraft, meteorological satellites and other
platforms. These facilities are owned and operated by
the 185 Member countries of WMO. Since its launch,
the Global Observing System has grown considerably.
In 1967 its data base consisted of

s Synop. Stations 3338 (ca. 3020: 6 hrl.)

» Ships 4500, ca. 2500 obs. daily, 20 Ocean Weather
Ships (N-Atlantic, N-Pacific)

e Upper-Air Stations 566 (556: 00, 12 z) ca. 1100
TEMPs daily

» Aireps, e.g., 250 daily over S-America and the S-
Allantic,

GOS' space-based component, in 1967, consisted of
s Polur Orbiting Satellites

= ESSA-2 (09.00), APT, VIS, 1966, operational

— ESSA-4 (15.00), APT, VIS, 1967, operational

s Geostationary Satellites
— ATS-1, 150°W, S5CC, VIS, 1966, experimental
- ATS-3, 150°W, SS5CC, VIS, 1967, experimental,

In the subsequent thinty-three years, a number of data
types were added, a growth in the number of surface sta-
tion and ship reports and a rather constant density with
respect to the upper-air stations emerged. Thus for the
surface-based component there were in 2000

*Author's address: Tilmann Mohr, EUMETSAT, Am Kaval-
leriesand 31, 64295 Darmstadt, Germany, e-mail:
mohr @ eumetsal.de

2003/0001-0015

s Synop. Stations 10602 (co, BO00: 6 hrl., ca. S000:
hrl.) ca. 11600 obs, available daily on the GTS Ships
6900 (2800 obs. avail. daily)

s Buoys 800 (9500 obs. daily)

s Upper-Air Stations 595: 00, 12 z ca. 1050 TEMPs
daily

o Aireps 4300 obs. daily

o ASDAR. ACARS, AMDAR 100000 obs. daily.

About 50% of the upper-air stations reported nearly
all the time, 15% reported at least half of the time, a
further 15% less than that and about 20% of the stations
was silent.

Considerable progress can be seen m the number of
space-based observations available

= Polar Orbiting Satellites
- NOAA-15 (07.30)
- NOAA-16 (14.00)
— DMSP-FI3 (05.40)
= DMSP-F14 (08.40)
- METEOR 2-21
= METEOR 3-5
= FY-1C (08.40)
o Geostationary Satellites
- METEQSAT, 0", 63°E
= GOES-W, GOES-E (USALT5"W, 135°W
= GMS (Japan), 140°E
= FY-2 (China), 86°E, 105°E
~= INSAT (India), 74°E, B3"E

One of the products that could be produced was a
global composite of images taken by geostationary satel-
lites (cf. Fig. 4)

However there are source of data vet to be inte-
grated in GOS, such as weather radars, wind profilers,
Sodars/Lidars and lightning detection systems, among
others.

1726-5T62/03/0001-0015 § 02.70
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T. Mohr; Integrated global observing system

EMS Publ, Ser, 1, 2003

30°N |-

IEDTW  120°W  BOTW pgr"i_l'll'__m“'i  0° WWE  B0E BOE 120°E  IS0°E
: I T . sl s
(R i S
' ' *‘";}-—ﬂ-ﬁf—& BO'N
-1 30N
".|I u'
i 0 ¢ 0 . ; — _. a0°s
i | 7
T T —t BO*S
I B e
' Synoptic land stations and ships 2002-07-09  Total number of obs = 11513
150°W 120°'W ©0°W BO'W 30°W 0" 30'E  B0'E  BO'E  120°E  180°E
Figure 1: Coverage with land and ship synop stations on an arbitranly picked day i 2002,
160°W  120"W  B0*W  BO0"W 30w o IE BO'E BO*E  120°E  150°E
: B ! - -

. ... - 'L'.-_:.w. J

0N

2

o*

;

.
&;;’«'

0°8 T
- = | Baw
. "ll—rﬁ_“l‘fL _'_J‘_,,.__,--—---—.-—-__- it T e— . __1__?
Land and ship radiosondes | 2002-07-09 Total number of obs = 800
150°W  1200W  BO"W  BOW 30w ao" A'E B0"E Oo"E 120°E  160"E

Figure 2: Asin Fig. | but for land and ship radionsondes,

2 Technology trends in the surface-based
component

In the last vears, technological progress affected the
measuring systems in a number of ways, Full automa-
tion and miniaturisation became prominent. Further-
more a high integration of the technical components,
full quality control and remote monitoring of the sta-
tions was developed. This applies to automatic surface
stations (Synop, Climate, Precipitation ete.) on land and
on ships, as well as 0 automatic upper-air stations on
land and on ships, automatic aircraft observation plat-
forms and buoys (both, drifting and moored).

There were of course improvements resulting in a
clearly increased usage of remote sensing equipment.
Radar, for example, became fully automated and minia-
turised, as well as remotely controlled and bi- to mul-

tistatic; Doppler-Radars, which look at polarisation,
brought improvement in precipitalion measurements,
hail detection, ete. Lidar and Sodar equipment became
fully automated and miniaturised, as well as remotely
(RASS) controlled. Measurements could be made in ad-
ditional frequencies. The introduction of Doppler-Lidar
enabled to determine differential absorption and thus
profiles of emperature, wind, water vapour, aerosols,
ozone, ete., were improved. Last not least lightning de-
tection systems were added to the wolbox.

3 Technology trends in the space-based
component

A vast number of breakthroughs and rapid developments
occurred in satellite technology as well. Main improve-
ments were in
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Figure 3: Asin Fig. | but for drifting buoys (lop left), airerali reports (lop right), temperanare and humidity retrievals from satellites (haitom
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Figure 4: Global composite of satellite image from geosiationary satellites

=« VIS/AR and Microwave imagers

s IR sounders (Interferometer)

® microwave sounders

e sounders based on occultation technigques
® scatleromelers

o radar equipment (e.g. altimeter, cloud profiler)

Furthermore, lidar equipment had its space premiere.

With those technical improvements and the relevant
data extraction methods the following parameters can be
expected;

Vertical profiles:

— Temperature Ax: 25 kmAz: | kmmns: I°K

- Humidity A x : 25 km A z : | km rms : 0.3-0.005
g/kg (lower Troposph.-higher Stratosph.)

- WindAx:50kmAz: ] kmrms:2mfs, 1P
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Figure 5: The global satellite system.

- Acrosols Ax=50kmAz=1 kmms= 10%

- QDeome Ax=50kmAz=1%kmrms=5%

Global determination of additional trace pases, such
as CHy, CO4, CO, CFC-11, CFC-12, OH, NO, NOs,
N20, HNO;, HCI, BrO, ClO, CIONO; etc. will be im-
proved,

Cloud parameters will probably improve to

~ Cloud Cover A x : 10 km rms : 5%

= Cloud Type A x : 10 km Classes : 8

— Cloud Top Temp. A x : 25 kmrms : 0.5°K
— Cloud Top Height A x : 25 km rms : 0.5 km

= Cloud Base Height A x : 50 km (ATLID) rms ; 0.5 km
Other cloud parameters, such as cloud water profile,
preciptable water content, cloud drop size, cloud opti-
cal thickness, short-wave cloud reflectance, long-wave
cloud emissivity, among other will benefit as well. Fur-
ther satellite input consists of
* Surface Parameters
- Ocean
* Wind
= Sea Surface Temperature
+ Precipitation Rate (liquid and solid)
+ Precipitation Index (daily cumulative)
+ Air Pressure
« Signific. Wave Height
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+ Wave Period and Direction
# Sea-Ice Cover
+ Sea-Iee Type
» Ocean Colour
= Land
+ Surface Temperatures
+ Soil Moisture
+ Precipitation Rate
+ Precipitation Index
+ Snow and Ice Cover
+ Snow Melting Conditions
» Snow Depth
* Snow Water Equivalent
« Land Cover
» Land Use
+ Soil Composition
# Fires
v Voleanoes
= Biomass
« Vegetation Index
+ Leafl Area Index
+ Photosynthetically Active Radiation (PAR)
# Fractional PAR
# Vegetation Hydric Stress Index
+ Vegetation Type

EMS Publ, Ser, 1, 2003



E

MS Publ. Ser, 1, 2003 T. Mohr: Imtegrated global observing system 19

Conirol & Processing Cantie
Darmstadl, Garmany

Figure 6: The global observing system

Radiation data include

4

e At the top of the atmosphere

~ Solar irradiance

— Shoriwave outgoing radiation

- Longwave outgoing radiation
o At the earth's surface

- shortwave radiation

- shortwave reflectance

= longwave radiation

= longwave emissivity

Integration of both observing system
components

here is a need to recognise this as an objective which

could be achieved by an ongoing process which should
be based on the following steps:

» Review of observational requirements (including pni-

orities) in regular intervals e.g. every 8 years by rele-
vant bodies (Techn. Commissions of WMO, EUCOS
of EUMETNET etc.)

e Studies on available/pot. available observing tech-
niques to determine the most cost efficient tech-
niques (in-situ vs remote sensing and/or surface
based remote sensing vs space based) to derive the
required observational data.

Operational
M3G

Lo Rate
Liser Stationa
(LRUS)

» Review of the design of the Global Observing Sys-
tem based on the results of the requirement reviews,
the studies on Observing Techniques and Observing
System Simulation Experiments to determine the op
timum mix. The design should be fixed for a rea-
sonable time frame e.g. 8 years to allow for a well
planned implementation.

o If a new observing technique becomes operationally
available during this time frame of & years a demon
stration should be arranged and the effects on the sys-
tem evaluated to allow, if possible, for an intermedi-
ate integration into the system.

5 Integration of the Global Observing
Systems towards an Integrated Global
(Earth) Observing System (1GOS)

A number of components have to be installed and har-
monized unti] 1GOS becomes reality, In 1967, the WMO
launched World Weather Watch/Global Observing Sys-
tem. Twenty years later the Global Atmosphere Watch
was launched by WMO as well. Both are operational.
The International Oceanographic Commission's (10C)
Global Ocean Observing System (GOOS) is currently
partly operational. A Global Terrestrial Observing Sys-
tem (GTOS) by the United Nation's Food and Agricul-
re Organization (FAO) is in the planning stage. The
Global Climate Observing System (GCOS), jointly run
by WMO, the International Council of Scientific Unions
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Figure 7: Components of the Integrated Global Observing Study
(1GOS),

(ICSU), the United Nation Environmental Protection
Agency (UNEP) and IOC is at the moment partly oper-
ational. The Global Environmental Monitoring System
(GEMS) by UNEP, the World Hydrological Cycle Ob-
serving System (WHYCOS) by WMO and the World
Bank and the Global Terrestrial Network Hydrology by
WMO will need to be further developed.

International discussions and developments which
started in 1995 led to the Integrated Global Observing
Strategy (1GOS),

IGOS secks to provide a comprehensive framework
to harmonize the common interests of the major space-
based and in-situ systems for global observation of the
Earth. It is being developed as an over-arching strategy
for conducting observations relating to climate and at-
mosphere, oceans and coasts, the land surface and the
Earth’s interior. 1GOS furthermore strives to build upon
the strategies of existing international global observing
programs, and upon current achievements. It seeks to
improve observing capacity and deliver observations in
a cost-effective and timely fashion. Additional efforts
will be directed to those areas where satisfactory intemna-
tional arrangements and structures do not currently exist.
There is a joint website!

! hutpafiwww.igospartners.org

T. Mohr: Integrated global observing system
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1GOS is a partnership of
o Sponsors of the Global Observing Systems (ICSU,
FAOQ, UNEP, UNESCO-10C, WMO).

» Global Observing Systems (GCOS, GOOS, GTOS)
Program Offices.

» Committee on Earth Observation Satellites (CEOS;
comprising member space agencies contributing to
an [GOS).

« International Group of Funding Agencies (IGFA).

o International  Geosphere-Biosphere  Programme
(IGBP) Program Office.

* World Climate Research Programme (WCRP) Pro-
gram Office,

Other organisations prepared to contribute 10 an
IGOS may be added as Partners.

Over the last 3 years a number of themes were agreed
e.g. the Ocean theme, Carbon Cycle theme (Integrated
Global Carbon Observation), Atmospheric Chemistry
theme, Water Cycle theme etc. Relevant teams were
established to develop the strategy for the individual
theme. The Report on the ocean theme was agreed in
Nov. 2000 and the proposed strategy is going to be im-
plemented by the different groupings.

With respect 1o the space systems it is handled by the
Strategy Implementation Team (SIT) of CEOS. In the
case of EUMETSAT it will lead to the participation in
the JASON-2 programme (altimetry).

6 Conclusions

First and foremost, the Global Observing System(s) will
be composed of fully automatic observing system com-
ponents. These components will have either in-situ mea-
suring capabilities or will be based on remote sensing
techniques. The remote sensing techniques, in turn, will
be either surface or space based; the latter system will be
the predominant one. Finally, the individual Global Ob-
serving Systems will be integrated into a Global Earth
Observing System.



EbS Publication Scnes, Yol, 1, 21-25 (2003
ISSN 1726-5762 (O by Enropean Meteorological Soclety 20403

Article

Possible futures for handling meteorological data,
especially the dissemination of products to the consumer

RUPERT COLLINS-WHITE

ZDnet, London, England

{Munuscript recebved February 5, 2002 )

Abstract

The ohserving system, the eollection of observations and their global distribution sdire expecled o become
increasingly satellite-based, nnd continued development of supercompaters is likely to dominate develop-
ments in weather forecasting. By contrast, the dissemination of products is likely 1o depend increasingly on
mobile computing power in the hands of their potential consumers. Meteorology will be but one area of life
which will be affected fundamentally by developments in this area and consequent changes in the patiemns
of consumer demand. Meteorologists should consider likely options for meeting the needs of society and for
commercial opportunities which these changes may bring,

1 Introduction

This so-called information revolution is a technological
phenomenon. But technological progress is, of course, a
much older beast than the humble personal computer.

As 18 the study of meteorology. But with the informa-
tion age has come a concentration on the end user, you
and 1, rather than the supplier in terms of why informa-
tion is needed, why it is wanted, and for what purpose.

The rise and (relative) fall of the dotcom business
gold rush told us a lot of things and nearly nothing. One
thing that most business analysts and venture capitalists
would agree on, if they are ever to agree on anything,
is that consumers out there want to get digital services
to the new devices they pay. to them, so much for. But
very few companies have come up with the right Kind of
content to exploit this wish.

These money-making services that make consumers
want to spend money. new money which isn't simply
u transfer of existing spending from ‘old-style' service
providers, are often thrown in with the lumpent and
somewhal meaningless phrase ‘killer applications’. In
the real world there have been very few killer applica-
tions and the phrase is now misused in its application to
services, which are not applications at all.

Cietting weather reporis 1o mobile devices over cur-
rent technologies, such as the short message service
(SMS), otherwise known as text messaging, is seen as
an application because it's interactive. It's seen 1o be
a money-spinner because it's possible to charge users

* Author's address: Rupent Colling-White, ZDnet, London, Eng-
land, e-mail: rew @ sdnet.com

20050001 - (321

small amounts of money per SMS message (or on a sub-
seription basis - using easily billed devices such as mo-
bile phones or their successors means the type of charg-
ing 1s currently irrelevant as long as the correct tarifls
are set), And users are willing to pay for them - at least
enough users, for the moment.

The problem of the future of these services lies in
their current limited scope and in the limited number
of firms who are offering them. This will change, and
when there are hordes of firms offering cheap, accessi-
ble weather product services to mobile devices, prices
will either have to fall in line with traditional compe-
tition models, or aggregation will take place. Probably
both — see the current nightmare being experienced by
digital and analogue service providers such as NTL.

There are several ways to look at the possibilities that
await, perhaps in the way a trap awaits the unwary bear,
perhaps in the way an oasis awaits the thirsty raveller,
those companies and organisations that put together me-
teoralogical products.

One of the things that the information revolution has
s0 far revealed is that large organisations waited to throw
their lot in with the small, admittedly agile innovat-
ing companies, many of which have sunk without trace.
Large organisations, however, have more carefully ap-
plied themselves to the new way of doing things. A few
have initially succeeded. Some have so far failed, Still
more are directionless,

It’s the task of the orpanisations who were present at
the first annual meeting of the EMS to steer a careful
path between these obstacles, if they wish to connect to
the public directly with meteorological products or their
derivatives. You're going to need help, and to help each
other,

4 1294 8/0 300001 -0021 502,25
(€} Buropean Meteorological Soclety, Rerlin 2003
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2 It’s vitally important to find something
that fits with what you do

Some possible Tuture applications and their concomitant
devices will be described in the section to come, but it's
impaortant to remember that all of them are not necessar-
ily what any organisation should do.

Why!

Because, in essence, following a bandwagon is not
ofien the way o long- or even mid-term success, It's
also highly unlikely that it will bring market leadership.
These are, of course, generally accepted as being corpo-
rate strategy goals, not quango- or state-funded organi-
sation goals. But they are important to consider if your
organisation’s goals include a commercialisation such as
selling meteorological products to ‘end-users’.

Currently some of the most successful weather-
related services for consumers are those that are pro-
vided for *free’ or, more accurately, at a nearly invisible
cost,

In precisely the same way that business users have
services bundled or packaged in with contracts with me-
teorological service providers, consumers currently en-
joy weather forecasts through consumer information ser-
vice providers, such as radio, TV, internet portals and
newspapers. In the UK, for example, there is only one
way of obtaining any of this information for free, which
is to use a radio. But no one directly pays for their
weather when using these service - via a TV licence,
metered or unmetered telephone costs, cover price of
newspapers, etc.

Radio is, for now, extremely limited in its ability to
provide what web-culiure people would call *rich con-
tent’ — multimedia content comprising audio, video, a
level of interactivity and, increasingly, personalisation
and elose localisation.

Digital TV is doing far better in some countries in
Europe than in others. In the UK, traditionally a TV-
wilching nation more than her close neighbours, toke-
up looks promising but is slow and, according to at least
ong major consumers’ group, not likely to hit govern-
ment penetration targets even by 2010. Currently watch-
ers get their weather reports packaged inside whatever
they pay service providers.

There is a crucial difference to radio, for example,
here and it’s growing. The TV channels that ure paying
for the meteorological products from organisations such
as yours do not, cannot charge directly for those prod-
uects, This is because the networks that their signals are
carried over are not generally owned by them. The BBC,
as an example, might be a exception o this but across
Europe the move to cable, satellite and digital terrestrial
TV has engendered an almost total separation between
content and service provider,

Newspapers, magazines and their ilk are now fully
cognisant of the need to link their real-world print-based
efforts to online content provision, Unfortunately virtu-
ally no one has any real idea of how to do this and make

R. Collins-White: Dissemination of products to the consumer
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money from it. So far it is almost entirely the domain of
niche market specialist magazines with expensive sub-
seriptions and good profit margins that can charge for
online content.

Some organisations have attempted to get around this
ohstacle by requiring users to register personal informa-
tion with them in order to get content. This information
is the used 1o "leverage’ advenising - in other words, this
information is used to charge more for advertising based
on the fact that reader demographics are very accurate.

It is a version of this ‘information as currency’ di-
rection to which I will return later as being a serious
possibility for meteorological service providers.

So what 15 the landscape as of now? Meteoralogical
organisations are generally not private companies. They
are making little mass-market advantage of their infor.
mation base, primarily because there has, until recently,
been almost no way of practically delivering those prod-
uets 1o a mass audience with enough individual rele-
vance, The companies which have been able to do this
have not generally used weather products as primary
selling points - although with advent of the US-style
‘rolling news” radio and TV services this has chanped
o some extent.

There is, of course, another ‘route to market’.

3 Why mobile and personalised devices
and services will become so important

The devices of the future should allow for *personalisa-
tion' on a previously unimaginable scale.

In the golden days of science fiction personalisi-
tion meant having your details stored in some vast all-
powerful database (Isaac Asimov's Multivac springs (o
mind). This is still, in essence, true, perhaps more so
than people in the *60s and "70s would ever have wanted.

But it is the devices that we use that make the
world more personal, not the information about us. This
sounds counter-intuilive, and certainly rubs up against
current web wisdom, itself something of an oxymoron.
But it is not. No matter how much information vou have
on someone, if you can't find them, communicate with
them, learn how they change, your information is worth
effectively nothing.

IU's o well-polished truism that mobile phones are the
most popular and rapidly accepted device ever. It is @
truly personal object and hos been phenomenally sioe-
cessiul arguably because of that,

Most handheld ‘connected devices' in circulation
in Europe are capable of receiving data and display-
ing/conveying that information 10 their owners.

What follows is an hypothetical example of how ser-
vices can be provided to mobile devices (predominantly
mobile telephones at the moment), and a demonstration
of the revenue potential mherent within this provision,
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3.1 A demonstration of the revenue-
generation power of SMS products

You will no doubt be aware of SMS, text messaging. In
the short to medium term this method of content pro-
vision could prove to be the most effective revenue-
generating route to take - perhaps even as a stopgap mea-
sure while a strategy is developed for more innovative
Services.

SMS currently traffic contributes 10 to 12 percent
of European mobile revenues, with the highest usage in
Scandinavia and the lowest in France. Almost certainly
these figures will be terrifically out of date by the time
you read this, but they serve well as an example.

In October 2001 alone the total number of chargeable
text messages reached 1.2 billion in the UK. This com-
pares to 105 million in September 1999, During 2000,
6.17 billion chargeable text messages were sent in the
UK.

According to the most recent available data obtained
by the Maobile Data Association':

The total mumber of cellular data users in Western
Europe will increase from 3.5 million in 1998 to 51 mil-
lion in 2003. The proportion of all cellular users using
data services (messaging, informarion services, or re-
mere access applications) will increase from 4 percent
to 25 percent over the period.

By 2063, Western European cellular data revenues
are expected to reach $7.4 billion [Euros 8.36bn as at
27/12/01]. The proportion of total cellular revenue cont-
ing from data services will reach almost 6 percent by
ihar e,

For both the European and US markets wser adop-
tion of basic messaging and text-based information ser-
vices will outstrip demand for more advanced cellular
data services such as corporate LAN access and inter-
net browsing.

In Eurape just 7 percent of cellular data users will be
using these advanced services by 2003,

In other words, the corporate database and email ac-
cess dreams of WAP service companies is peanuts com-
pared to the potential number of people by 2003 using
data services for other things. And, if the MDA's ana-
lyst is approximately right about a six percent share of
revenue coming from data in 2003, in only a couple of
years Europeans will be spending Euros 501.6 million
per year on mobile data.

How can your organisation use delivery of informa-
tion 1o personal mobile devices to gain a share of this?

By doing deals with mobile service providers, mete-
orological service providers could arrange to cam a per-
centage of the revenue gained from these message-based
services:

A user base of one million subscribers in the UK
all paying for one SMS alert at Euros 0.16 for weather
per day based on their geographical location would earn

U www.mida-mobiledats, org
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around Buros 160,000 per day gross. If the meteorolog-
ical service provider was 1o keep 20 percent of this rev-
enue this would equate to a revenue to the meteorologi-
cal organisation of around Euros 11.7 million per year.

S0 you can see that providing to a wide audience at a
very small cost is still valuable.

From 1999 there was a general industry push o pop-
ularise the WAP system of using applications on mobile
phones. Sadly for its proponents WAP has so far proved
to be the Betamax of the mobile phone world, in that it
might have been a technically better solution but it was
cumbersome, badly marketed and ultimately unneces-
S4ry.

As far as 1 have been told the Met Office did try
a WAP-based paid-for service over mobile phones that
failed to garner revenue. Now the Met Office is running
an SMS-based service of mobile text forecasts, available
on two UK networks,

One firm that claims to have made a significant 1m-
pact on its market is Meteoconsult. At the EMS’s first
annual meeting in 2001 I spoke with Harry Otten, head
of Meteoconsult. He told me that Meteoconsult’s SM5-
based service was doing well and there is no immediate
reason to doubt him.

Both the Met Office and Meteoconsult's service cost
significantly more than the above example’s Euros 0.16
per message, with the Met Office’s service costing Euros
(.49 on Vodafone's system,

3.2 A possible complex future application of
MSP-to-consumer business

In considering how possible MSP-to-consumer future
applications could appear, you have to also consider
the fact that all technological advances have resulted
in unforeseen consequences. It is therefore likely that
the most useful, or most prevalent, and these are by no
means one and the same, applications may be almost im-
possible to predict, However, as an example:

The rise of the biotech industry will almost certainly
have a cultural impact on the world at large. Knowledge
and awareness of one's health is certain to become a
yet more important element of living. Combined with
the increasing need in certain pans of the world to gain
more comprehensive privately funded health insurance
{in countries such as the UK and ‘developing” nations,
for example), there is the potential to sell information
products that are linked to one's health.

Though this example is a ‘lite” one, it serves our pur-
poses here,

The McDonald family go on holiday to a sunshine
destination - let us use the south of France for an exam-
ple. We can give the McDonalds a, still fairly prevalent
but increasingly less so, nuclear family of three children
and mother and father. The McDonald parents are con-
cemed that their children do not receive any more €xpo-
sure to the sun than their skin types will allow.



Normally this would result in reactive methods -
Judging as hours go on how much direct sunlight the
children are exposed (o on a beach on any day and miti-
gating 1t using sun cream and clothing.

But why not build an alarm system mnto this? On any
given day the *bum time', the amount of time the aver-
age person, unprotected, can remain in the sun without
burning, will vary according to conditions. This is a pre-
dictive, however. As weather services update their fore-
casts throughout the day, it would be more than possible
1o provide an ongoing ‘repon’ to the McDonald parents
as to how much time they and their children can spend in
the sun. The McDonalds could also contribute to highly
localised weather measuring by reporting exactly where
they are and whether the sun is occluded, for example,
But, essentally, it could be possible to link a server-side
database on health aspects of the McDonald family, such
as individual skin types and previous conditions as well
as possible future genetic information as predilection to
melanomas, to an alert-style SMS (or future equivalent)
system to tell the McDonalds when they should with-
draw from the sun, which child should spend less time
outside unprotected. on an hour by hour basis.

Onee a family is involved in such a service, which
obviously has limited use for many, it would then be
possible to ask them if they would like to know on their
mobile devices which local resort they could visit that
would either have the most sun, the least sun, the shorn-
est drive etc. Combined with automotive telematics®, the
use of communications technologies in motor vehicles,
an MSP could have a large revenue stake in a holiday.
bearing in mind that most holidays for those people in
northern Europe, for example, depend almost entirely on
the weather.

This kind of application is already being done in a
limited way for skiing holidays - it is not at all hard to
imagine a complex web of weather-related information
products that could be applied to any holiday.

The subscription model and the charge-on-request
maodel are revenue models that work, generally, now. But
future models could be very different.

4 Using consumer information as a
currency, and where to go next

But there are several other possibilities for sending
chargeable information to mobile devices, and the state
of the mobile commumications industry and its debt will
ilmost certainly mean that within the next three to five
yeurs there will be devices available at a reasonable cost
that will be able to allow “rich content’ to be pumped to
them,

There will also be significant consolidation in the
mobile telecomms industry, with companies conglom-
crating to bring disparate chargeable services on 1o the
same balance sheet and, ultimately, the same phone bill.

* hitpetwww telematicsupdate com/
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As I've said, SMS and its ilk are not the only pos-
sible future for revenue-generation for meteorological
providers. Why try to make money directly from con-
sumers at all?

Mobile providers and web content providers are cry-
ing out for content that will make their services more
attractive. The ‘portal® idea of providing information to
‘channels’ that work similarly to television, for example,
15 becoming established and would provide a more sta-
ble, if reduced compared to the above example, income,

Further into the future, it seems perfectly reasonable
o propose cooperative systems where consumers ‘ndd
value', in other words information that could improve
spot weather reports and possibly even eventually add to
information added to models to improve skill, 1o meteo-
rological providers.

This concept, and possible ways of living as con-
sumers with some of the more bizarre devices that may
come to pass, is what I shall spend the remainder of this
piece discussing,

The peer to peer system of swapping files has been
enormously successful. This notion that people want to
share information because it has inherent value to them
is nothing new, but in the digital age it can be easily and
cheaply. By the same token. it's not hard to imagine peo-
ple understanding the idea that information can work for
them. People’s personal information is extremely valu-
able — many a business model has been set up purely
on the basis of it — and if used imaginatively will make
them happy they gave it to you.

With the growth of location-based services, a holy
grail of revenue for mobile device service providers,
people should start to see their location and the infor-
mation about them as being connected and valuable o
them. We are at a nascent stage in the popular under-
standing of the value of personal information. It will not
be the case for long that people give away their personal
information in return for an email newsletter or for a
quick-fix service.

But people want to know about the weather, They
would almost certainly be pleased to hand over personal
information in return for weather products, as long as
they trust the brand they are giving it to. It is not possible
to overstate how important that element of trust 15, How-
ever, it has o positive flipside: weather services often
have well-established, renowned and respected brands.
It may stick in the throat of some meteorologists to think
in these corporate terms but it is essential to think in
these terms when thinking about future revenue genera-
tion from meteorological products,

People can help you not only in terms of provid-
ing their personal information, which you can use (sub-
Jeet to consent and the law) to gain revenue from other
providers in much the same way as described previously
in this article for more immediately applicable services.

They can also, perhaps, help you gain meteorological
information, or, more accurately, meteorological data,
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If you want to know about the weather in a precise
location that is not covered by a station, you could do
worse than simply ask someone who is there, What if
that person is regularly there? It appears that the stan-
dard way of gaining remote land-based information is
by using automatic stations, but it seems reasonable to
speculate that it would not be impossible in future to use
a combination of eye-witness and small-scale technolog-
ical measuring devices on a wide scale to ‘add value' to
future meteorological products.

If this sounds barking mad, think again. Aeroplanes
and ships already do this for MSPs. This is because
there is an in-built level of technological sophistica-
tion in these machines, which invariably can perform
meteorological functions automatically, How difficult
would it be to build limited versions of automatic sta-
tions into new houses? With the explosion of network-
ing, connected homes and apartments, the flow of infar-
mation to MSPs could be extremely valuable. In an in-
creasingly competitive meteorological environment, this
‘added value’ could be, to create an unintended pun, in-
valuable. In the area of pollution tracking alone this ap-
pears to make financial sense,

Go out 1o people, ask them if they would do this.
Talk to Nokia, to Ericsson, to construction firms, to gov-
ernments about getting cooperative funding. There is no
reason why you cannot at least ask.

The future is not necessarily based on the subscrip-
tion, text-message oriented world of current mobile
technologies. These services require people to go o
lengths to ask, to request this information. Even on sub-
scription, they still have simply ‘raw data’ from which
to extrapolate their situation and decisions.

R. Collins-White: Dissemination of products to the consumer
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Imagine living in a home where the house and a per-
sonal robot, perhaps similar to Sony's Aibo or NEC's
R100 * know your schedule. They ‘know' what the
weather will be like on an ongoing basis. You talk to
them about what you're going to do today.

They tell you to hang the washing out this moming,
because it's going to rain at lunchtime. They can set your
shower to be the right temperature for the outside con-
ditions — who wants a boiling hot shower in summer? -
and they could even tell you what the night time condi-
tions will be like if you're going out, or are an amateur
astronomer. What shall I wear today? It isn’t even nec-
essarily the information itself that is the issue but the
future ease by which it may be available,

It isn't hard to imagine because these technologies
are already almost with us, in their infancy?

The way to make them happen and be a part of what
they will bring is to ask questions now, to speak to com-
panies that making mobile technologies and the firms
that run the networks for them and to make contacts at
the companies that are looking to provide paid-for con-
tent over those networks.

Don't just listen to those who give you short-term
revenue solutions, You will need to look further and
think more laterally than that to make the most of fu-
ture devices and of the opportunities to which they will
give rise,

Good luck,

3 hupatfwwe inex nec.cojpfrabodtenglishiversion-e/verd3 him
' hitipidwww, inex.nec.co jpfrobotenglishfversion-e/verd | htm
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Abstract

Several portions of the Euwropean meteorological infrastruciure are managed today as integrated or cooperative
activities @ medium range numerical prediction (ECMWFE), meteorological satellites (EUMETSAT), regula-
tion of commercial access o basic data (ECOMET), optimisation of ground based observing systems and
other hasic activities (EUMETNET). The status of these structures for collective management will be briefly

reviewed,

Factors for potential inducement to change will be assessed. Such factors may be found in the fields of
general policy (driven by the evolution of the political framework of the European Union), orgamisation (io
develop o capability o serve users of European scale) or economics (io optimise the use of taxpayer funding)

In this comtext, and depending on the welght given to the varous fuctors, several scenarios can be envis-
aged concerning the structural evolution of European meteorology, ranging from no change to the creation of
u European Meteorological Service. An atternpt will be made (o assess the likelihood of these scenarios,

Today several frameworks, institutional or informal,
provide a number of linkages between national mete-
orological services in Europe. This paper will review
these linkages, analyse briefly the factors which could
strengthen or weaken them and will try to provide a
guess as to their future evolution, As the experience of
the author has been mainly with the NMSs of the west-
ern part of Europe, the views and ideas presented here
may not be valid for the whole sub-continent.

The European NMSs work together through the
WMO HRegional Association-VI, ECMWF, EUMET-
SAT, ICWED, ICCED, ECOMET and EUMETNET. A
number of bilateral or multilateral sub-regional group-
ings or co-operations also exist. The most well known
are probably the consortia organised for the purpose
of developing and operating limited area models for
short range numerical weather prediction (HIRLAM,
ALADIN, COSMO).

The main purpose of WMO RA-VI is to adapt 1o
the regional context the peneral principles and techni-
cal regulations adopted by the WMO. Symmetrically, in
several occasions, technical developments have been ex-
perimented in RA-VI before being offered for general-
isation. RA-VI has also pioneered new institutional ar-
rangements as for the RMDCN (Regional Meteorolog-
ical Data Communication Network), where under the
leadership of ECMWF a framework contract at Euro-

* Author's address: Claude Pasire, EUMETNET, c\o Médo
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pean scale allows each NMS to contract with the same
operator for the provision of telecommunication links to
build the RMDCN.

ECMWEF (1973) and EUMETSAT (1983) are two
very successful intergovernmental organisations. Both
were born of the need to procure systems thut were out
of reach of individual countries : super-computers which
were too expensive for a European NMS in the seventies
in the case of ECMWE, satellites in the case of EUMET-
SAT. These two organisations are today of world stan-
dard. They act as collective extensions of the national
meteornlogical infrastructures,

There are also informal groupings. The Heads of
NMSs meet periodically in so called “Informal Confer-
ences” for Western European and Central European Di-
rectors (ICWED, ICCED). These forums offer oppor-
tunities to debate complex issues and identify possible
solutions 1o be then brought 1o the discussion in more
formal intergovernmental frameworks, thus facilitating
the decision making process.

The Economic Interest Grouping ECOMET (1993)
was created more recently, at the ime where the rupid
development of commercial activities in meteorology
induced strong tensions, almost crises. ECOMET em-
bodies a mechanism to preserve the exchange of data
and products between members NMS. This is necessary
because the relevant provisions of the WMO Resolution
40 on data exchange cannot be applied between mem-
bers of the European Economic Area. ECOMET also
provides a fair playing field for commercial operators

1726-5762/03/0001-0027 5 01.35
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within the EU by ensuring equal access wo the data for
all operators,

EUMETNET (1996} is a network of eighteen NMSs,
without legal personality. Its objective is to facilitate the
exchange of know-how between Members and 1o opti-
mise the use of collective resources for meteorological
infrastructure. The current EUMETNET Programmes
are in the fields of observing systems, data communica-
tions, climatological applications, training and support
to research’,

Some general conclusions can be drawn lrom the his-
tory of these linkages over the past decades.

Firstly, the permanent trend to more co-operations
shows that strong technical interdependence, linked
since the beginning of meteorology to the vital need to
receive data from abroad, is pant of the fabric of meteo-
rological work. It induces a tradition of co-operation and
a natural tendency to look collectively for solutions to
problems (access (o large computers or satellites, preser-
vation of the technical infrastructure despite the pres-
sure of commercial activities). The fear had been ex-
pressed in recent years that the development of commer-
cial activities by the NMSs could lead to a breakdown of
this traditional cooperative approach, So far, it does not
seem to be the case. For instance the EUMETNET Pro-
grammes, some of them such as EUCOS representing
rather dramatic cooperative achievements, have all been
estublished in the past five years,

This strong tradition of cooperation does not how-
ever lead naturally to integration. Two European insti-
tutional frameworks — ECMWF and EUMETSAT - can
be considered to represent “quantum jumps" in the na-
ture of the linkages they establish : they are true collec-
tive (rather than cooperative) ventures, 10 some extent
independent of their parent national bodies. These quan-
tum jumps were possible only because of the very strong
pressures existing at the time : there was no other solu-
tion to achieve vital objectives,

Let us now turn to a review of the possible factors for
change in the current context, and start with those which
are internal to the meteorological community of NMSs.

It seems improbable that motivations both technical
and financial such as those which led to ECMWF or EU-
METSAT will appear in the coming decade. There won't
be any overwhelming necessity to create a new intergov-
ermmental organisation to provide a basic tool to the Eu-
ropean NMSs. However, less intense constraints or op-
portunities could justify changes for specific domains.
The two domains which come immediately to mind are
the synoptic scale observing system and short range (i.c.
up to two days in advance) numerical weather predic-
tion.

Both faimess (in sharing the financial burden) and
efficiency (in optimising the system at European scale)
speak in favour of a collective management of the syn-
optic scale observing system. This is what EUCOS is

! for more information see hittpe/fwww.eumelnel.cuong/
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about. It is not certain that the EUMETNET framework,
lacking a legal personality, will be sufficient in the long
lerm o0 provide adequate continuity and efficient de-
cision making to manage the evolving observing sys-
tem. A stronger legal basis may become necessary. The
case of short range NWP is somewhat different. It is the
technical evolution - increase of the resolution of global
models due to better computer performance on the one
hand, increased relative importance of the data assimi-
lation systems to provide the best initial state - which
could render obsolete within fifteen years the vse of lim-
ited area models. It could then make sense for the Euro-
pean NMSs to integrate their short range NWP as they
did for the medium range with ECMWE.

Apart from technico-financial constraints, we have
also to consider whether political or institutional
changes within the meteorological community could
have an influence on their linkages. Generally speaking
— 1.e., with possible local exceptions — no major change
15 expected in the definition of the mission and scope of
NMSs. There will however be changes in emphasis and
priorities concerning the missions of NMSs. The contin-
uous societal drive for more safety will induce stronger
pressure for warnings about meteorological risks, hence
4 very strong priority on nowcasting. The almost equally
strong motivation for environmental protection will face
the NMSs with the necessity to play the role which
should be theirs in the monitoring and detection of cli-
mate change. Neither of these changes of emphasis is
likely to induce institutional changes in the linkage of
NMSs: nowcasting is essentially a local problem ; ¢li-
mate monitoring only requires stronger co-operations, in
particular in the standardisation of access to databases,
the premises of which exist already, for instance in the
EUMETNET programmes ECSN and UNIDART.

A tentative conclusion at this stage is that there does
not appear to be forces at work within the community
of European NMSs that could induce dramatic changes
in the evolution of their institutional linkages. But what
about external pressures ? Could there be external fac-
tors for change?

The current mood within the EU at intergovernmen-
tl level is not one of integration. The current trend is
for a strict preservation of national prerogatives, not for
more European construction. This is of course reflected
at the level of NMSs. There is currently no intention to
build a European Weather Service. There is however a
possibility, of very low probability, for a dramatic polit-
ical move ; we will come back to this further down to
describe an alternate scenario.

There is also no strong political trend to change dras-
tically the role of NMSs, at least not generally speak-
ing. There has been a change in the Netherlands, where
KNMI had 1o relinquish its commercial branch. A simi-
lar move is contemplated in a few other European coun-
tries, but a landslide in this respect is not expected: in
those countries where the NMS has successfully devel-
oped its commercial activities, this is too much of a good
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thing for the customers, the state budget and the NM5S
itself to lead to a reversal of the policy. Anyway, the ex-
ample of KNMI has shown that such changes have no
impact on the linkages between NMSs. This is simply
because practically all the co-operations concern infras-
tructure tusks, not the provision of services.

Altogether, one is led by this review of possible fac-
tors of change to the conclusion that the most proba-
ble seenario is that there will be no dramatic change.
We can thus probably base our forecast for the next
decade on the time-honoured linear extrapolation of past
trends. This high probability scenario is one of progres-
sive strengthening of existing relations, including per-
haps nevertheless the establishment of common sub-
sidiaries of limited scope.

In this scenario, sub-regional or hilateral agreements
{examples the Nordic co-operation, the Concorde agree-
ment between Mto-France and Met Office, consortia for
LAM NWP) will flourish because such selective co-
operations between a small number of partners of equiv-
alent capabilities are the most cost-effective. At a larpger
scale, one can expect the enlargement of ventures like
EUMETNET (EUMETNET itself is bound by its found-
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ing Agreement to grow at least as fast as the European
Union). The establishment of common “subsidiaries” of
the NMSs will probably be considered, e.g. for manage-
ment of the synoptic scale observing system or for short
range (2448 hours) numernical weather prediction

A much less likely scenario can be envisaged, in-
cluding a breaking point, taking us to a quite different
world. But after all, non-linearity is also familiar to me-
teorologists! This would be a scenario where a Euro-
pean Meteorological Ageney would be created to man-
age the meteorological infrastructure of European scale,
both space and ground based observing systems as well
as global scale numerical weather prediction, Such an
agency would provide basic data and products to all me-
teorological operators but would most probably not pro-
vide services to users. What would be the reason for
the creation of such an Agency? Well, if perhaps the
European governments decided to select a few Yinno-
cent” - i.e., less controversial — subjects o demonstrate
their ability to progress a concrete construction of Eu-
rope, the integration of the meteorological infrustruc-
ture would certainly appear as one of the subjects which
made sense. ..
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| have been asked me to tell you about the future of me-
teorology in Europe. Future, indeed, is difficult to tell,
even for us meteorologists! Still we can try to progress
by having a look on some on-going strong trends in our
areq.

Here are some that we can observe and that should
£o on:
1. Scientific and technical progress are really fast. This
is true in very different areas of concern for us. Now-
casting, mesoscale numerical weather prediction, sea-
sonal forecasting are some examples. We now work at
very local scales. These new tools are inducing impor-
tant changes in our “corporate cultures”, They also call
for expensive application tools.
2. Thanks to these scientific and technical progress, me-
teorology has become more and more useful. Whenever
we issue new kinds of products, new customers can get
the specific information they need. Moreover it 15 now
possible to tailor meteorological information 10 users’
needs.
3. Some "related fields™ are closer and closer. This is true
for example for hydrology, oceanography or air qual-
ity studies. Some of these sciences are true neighbours
of meteorology {oceanography and meteorology are sis-
ters). Moreover it is a permanent responsibility of the
meleorologists to ensure that full benefit is made of the
state of the art in meteorological knowledge for ensuring
the public safety. In many of these new areas the kind of
international collaboration that has been organized by
the meteorologists is a model. Many national meteoro-
logicul services are involved or are being involved in
these new sectors.
4. "Tele-meteorology” is now largely possible. Close,
local contacts between the meteorologists and the cus-
tomers are a “plus” but are not always fully necessary.
It is possible to prepare products very far from the place
where they will be used. This is due to progress in ob-
servation, modelling, ete. but above all, to the decreasing
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costs and the establishment of standards in telecommu-
nications.

5. Automatisation in meteorology is progressing. And it
is possible to tell which areas call for human expertise
and which can be dealt with automatically with identi-
cal outputs and reduced costs. Still, contacts with users
call for local meteorological structures. Even if we had o
“pan-European meteorological service™ we would need
local branches. This is true as well for managing some
parts of the infrastructure and maintenance systems,

6. The strong international collaboration established be-
tween the various European national meteorological ser-
vices brings many scientific, technical ... and budget
benefits. Clearly this is a win-win strutegy: There is no
reason to reinvent every wheel. Meteorologists are now
used to these collaboration, not only in research or in the
exchange of data but also in the development and use of
many operational tools.

7. The private sector will play an increasing part in me-
teorology in Europe. Still, most national meteorologi-
cal services will stay strong by ten years time. (a rela-
tively short period in time). In fact, a large number of the
NMSs are very dynamic and have shown large capacities
to adapt, imagine and invent. Governments are also in-
creasing the part of “official duties” of these NMS. The
requests from the general public, linked to public safety.
are also increasing (with new sociological and judiciary
sides) and most European decision-makers will go on
backing the idea of a large part of the meteorological
activity directly paid for by the tax- payers.

8. The collaboration between the NMSs will increase
and cover new areas In addition o what is already cov-
ered by Eumetsat, the ECMWF and Eumetnet/EUCOS
new areas will emrge for multilateral cooperation.
NMSs will also get closer to each other on various bilat-
eral basis. Still, a large number of the NMSs will “sur-
vive” by ten years from now.

The above listed trends will go on in the future, It
should be noted that today the national meteorologi-
cal services face opposite strengths, some pushing to-
wards ntegration and some against it. Scientific and
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technical progress (making telemeteorology possible)
and some European Commission efforts and initiatives
(eg: GMES) are among the first ones. There 15 also a
very strong push for a European organisation of opera-
tional meteorology in some areas to resist an Amernican
(LS} monopoly. This might be the case in aviation me-
teorology where national European efforts are spread.
On the other hand, some facts plead against an integra-
tion: nowcasting, hydrology, air quality management are
more “local” than many present applications. In some
areas also, notably public safety, it can be argued that
the role of the States actually increases. Getting closer
to oceanography is an open question where the national
meteorological services are now considering various op-
tions (not dealing with, joining efforts with other na-
tional agencies or joining efforts with other NMSs).

0. Moch: Linkages between public meteorological entities
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As far as it is concerned, METEQ-FRANCE's strat-
egy heavily relies on international collaboration. We
perfectly realise how many scientific, techmeal and fi-
nancial benefits can be derived from such international
links. We are enthusiastically involved in many multi-
lateral (eg: CEPMMT) or bilateral (eg: Concorde, with
the UKMO) efforts. Still, for the time being, we think
there is one limit: we do not want 1o be put in a situation
where we would fully loose expertise, making impossi-
ble a road backward. We are willing to give up respon-
sibilities but not to give up knowledge.

Still the road ahead is clear. We will reach a point
where instead of choosing the (some) areas where we
will collaborate, we will choose the (some) areas where
we will not!
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Abhstract

In the last decade famastic political, economic and social changes cecurred in Eurape, first of all in its eastern
part. At the same time in the structure and co-operation of the meteorological services there have not heen
significant chonges, What can be the reasons for it? Is it becouse of the nature of the NMSs or is this trans-
formation that seems to be balanced only illusory? Is there probably at the bottom of the processes a factor

cousing sudden, unexpected changes?

I would like 1o follow these two scenarios, the slow and the explosion-like change in the field of co-
operation between the NMSs. In the course of the analysis | would like o extrapolate the past 1o the next
decade based on Hungarian and Exropean data on the one hand and to examine the effects of supposed sud-
den changes of some critical points in the near future on the other hand.

Mr. Chairman, Ladies and Gentlemen,

In order to be able to present the development and the
future of relations between the Hungarian Meteorologi-
cal Service and other European meteorological services,
I think it is necessary to sum up the tasks and strategies
of HMS in the past, first of all in the near past. Taking
this information as a basis, we can see better the changes
and tendencies and evaluate their results or failures, |
consider the vision for the future especially important,
as this is what we may still influence positively.

1 do not intend to evaluate here the operation of the
NMSs in the 19th century, [ would like to mention only
as a fact that our profession was that time really on the
level of Europe also in the Carpathian basin, The most
important tasks was the harmonization of measurements
and analyzes, and the organization of data exchange.
Our relations developed well in this respect, and not only
with the neighbouring countries.

Between the two World Wars the above tasks re-
mained in essence but the stresses were shifted. Be-
side surface observations also upper-air measurements
became regular, and weather forecasting was an opera-
tive task. The research and development of present sense
have also started. The regular and effective relations that
could contribute to realizing the above aims were on low
level at least at the beginning of the period...

When the 2™ World War was over, the earlier differ-
ences in technical conditions were equalized due to the
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destruction, but it was not the case in the field of knowl-
edge, experiences and political system.

The development or better to say the transformation
in Eastern pant of Central Europe differed essentially
from the tendencies in Western Europe. The onentation
and determination of this region wrmed towards the East,
first it was forced into then it accepted a completely dif-
ferent attitude. The working moral, the results und the
vitlues gained new dimension. Let's mention some ex-
amples:

The fact that the voluntary observer network became
resulted that the voluntary network, the background of
committed non-experts interested in meteorology weak-
ened. It is true that in return the reliability of observa-
tions became better but in the situation of the cold war
the use and exchange of these advanced data was lim-
ited.

The open usage of meteorological information under
the circumstances of general secretiveness resulted in-
teresting aspects (e.g. for the Ist of May good weather
had to be always predicted). On the other hand, the ex-
aggerated application has also appeared, e.g. there was
an increased pressure to influence the weather actively.

We turned towards East also in the field of tech-
nigues. The lack of instruments and the usage of not re-
ally adequate instruments was typical.

The copying of successful instruments without per-
mission appeared as well (e.g. the illegal production of
Vaisala radiosondes in the middle of the hfties).

Ewen in the eighties, the extensive development was
considered important, it was intended to compensate the
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out-of-date technigues this way. For example, instead of
using developed technique, a lot of people were em-
ployed without ensuring adequate conditions for suc-
cessful work,

Beside the negative sides, there was also one posi-
tive fact. The level of education became better and the
ideology could not cause much damage in the field of
natural sciences. Thus we had many well-educated ex-
perts, some of them having really considerable profes-
sional knowledge. The utilization and exploitation of
their knowledge was regretfully on a low level, so to say
it was wasted.

Because of political and ideological reasons, the Rus-
stan language was preferred, the relations were forced in
this direction,

Let's examine how the Hungarian National Service
wils operating in the middle of the seventies,

o It was o meteorological service. In contrast o the ser-
vices of other socialist countries, it was not dealing
with operational hydrology.

e From he nearly 580 employees 190 were graduated
of university,

o An important part of its activities - nearly the half -
served the purpose of research.

e The sale of data and information on business basis
has appeared, it amounted to about 10 per cent of the
budget.

* The weather prediction profile was essential but far
not of crucial importance,

e The ¢lements of the observing network were instru-
mented and operated according Lo the WMO rec-
ommendations. 24 stations reporting every hour, two
sounding stations, about 100 climate stations and 700
rain-gauges were operating,

s The international relation had four directions; the so-
called COMECON co-operation that comprised the
entire field of meteorology but was more or less for-
mal in professional aspects. In a political sense, it
was successful, we can stll remember the elections
and debates in WMO. It is true that the uniform but
in number small socialist block could force its ideas
several times to the less uniform majority.

The other organization, named INTERKOSMOS,
copcentrated to satellite meteorology. lis characteristics
were the same as in the former case. The results of this
co-operation, taking up plenty of time and energy, were
moderate.

A co-operation covening the entire field of our pro-
fession existed also between academic institutes but it
wils even more formal,

The two “great achievements” of that time were the
automation of protocol writing and the so-called “bez
valjutnij” travel exchange, The protocol was prepared
usually in a form determined in advance, and mostly
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based on ready materials on the first day of the meeting.
The only problem was the shortage of typewriters with
Cyrillic letters. The exchange without currency meant
that the partners covered the daily allowance of the visi-
tors that was agreed in advance but only for the days tha
were fixed in a barter-like agreement,

The bilateral co-operations appeared also in embryo.
As a matter of fact they were tolerated but not supported
relations, as the possibility of Sovier control was here
not ensured. The first relation of our Service towards the
West after the war was established with Austria. It is
strange to say that the essence of these relations was (o
establish human relations. This aim was achieved suc-
cessfully, thus establishing a basis also for the profes-
sional co-operation at a later slage.

In the eighties the position of our Service wus more
or less unchanged, At the same time some phenomeni
strengthened such as the increase in the rate of own in-
come. The staff number was nearly one thousand. We
built up and operated a hail suppression rocket system.
The maintenance of the relatons with the East became
more difficult, sometimes we had to persuade colleagues
who were ready to travel to the Soviet Union,

A completely different situation characterized the
slowly developing co-operations with the West. On the
occasion of entering into official relations with the USA
for the first tme, the lucky participants who were en-
vied by everyone, handled this possibility as a conspir-
acy while they nearly ruined their health by overwork in
order 1o achieve success in the co-operation.

Despite our difficulties. most of our experts had sev-
eral important ideas:

e We believed that our profession is important for the
public,

« We believed that this work could be accomplished
the best by the national meteorological service.

o We were sure that our teeks could be fulfilled the best
with the suppont of international co-operations and
we alone were not enough to achieve success in our
wiork.

» We were missing the intensive relations with the
West.

& We felt that this deficiency was limiting our results.

o We gccepted the noble conception of free and un-

restricted exchange of data and we endeavoured 1o
redlize this idea sometimes even with trickery.

» We hoped that the exchange of knowledge and meth-
ods were hindered only by political obstacles.

» We did what we had to do, as we loved our profes-
sion.

s We considered it a mission and not a gainful employ-
ment,
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s We thought that the deviation from these principles
was the fault of the given system and it could be im-
proved.

After the transition in the nineties and the collapse
of systems based on communist ideology, the political
changes in Hungary were radical. A few years were
enough to destroy the earlier structure and to liquidate
almost totally the former political system. The economic
change showed interesting duality. The foreign capital
fAew to the newly freed market and changed the situa-
tion completely in its own field, In case of the not neg-
ligible minority of still Hungarian properties, the eco-
nomic change happened not so dramatically. Sometimes
only the form has changed, the persons and the content
remained the same. As a consequence, the transition is
still going on in some fields.

As | see, the change in the most important field, that
is in the way of thinking and attitude of the people is
very slow. The past ten years seem to be not enough even
to understand and accept the essence of the changes.

Without entering into particulars, I would like to em-
phasize that the political transition in the nineties took
the Hungarian Meteorological Service unprepared. | do
not think 1 am wrong if | suppose that the situation was
the same in the other NMSs of the region. Because of
this unpreparedness we had opportunity only to follow
the changes and not to influence them. This situation
must be considered crucial as the position of HMS that
was not very strong and illustrious in the state apparatus
anyway. continued to weaken,

How did all these reflect in the structure, operation
and strategy in HMS? First, we came to an ethic, then 1o
a governing and finally to an economic crisis. The transi-
tion did not happen in an instant. The premonitory signs
of the changes could be felt, but the management and
the colleagues of the Serviee were uncertain. On the one
hand, they did not bear to leave the political position
they were used to during the past decades, and on the
other hand, they had no strength or intention o preserve
it. Some of them did not even recognize the changes of
course. A moral crisis has developed indeed. In the first
place, we were not occupied in our profession but in our
personul past and future, The concomitant of this situa-
tion was of course that the management became uncer-
tain and the aims were not clarified or they were even
missing. In the meantime, the shocking of the state bud-
get came also to light, thus it was not a surprise that the
Service bankrupted,

An enormous reduction of staff (70%), the entire re-
placement of the management and economic resticuons
followed, The peaceful situation of a research institute
was terminated and the disappointment in some earlier
ideas also occurred.

We were in trouble. We asked for international,
Western-Furopean help and trusted in the support. Apant
from some isolated actions, we were left alone. We had
to understand that we could count only with ourselves
first of all. We realized that possessing data and infor-
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mation had advantages, We learnt that the love of our
profession was not enough, we should sell our working
capacity for our subsistence.

Thus we remained much less with much less commit-
ment but with rational thoughts and a lot of experiences
about international co-operation, | may say that we tried
to grow up under the burden.

How are all these demonstrated in the examples listed
earlier? The observing network was entirely transformed
for the second tume within fifty years. We automated
and reduced. We did not return to the network based
on voluntary observers but it did not depend on us. The
elements of the observing network were instrumented
and operated according to the WMO recommendations.
(29 stations reporting every hour, two sounding stations,
nearly 60 climate stations and 500 rain-gauges, three
radars, lightning localization system satellite receivers
arc now operating.)

After our enthusiasm at the beginning of the nineties
in the field data exchange that made everything free and
remained unreturned, the former situation was restored
by now. However the reason of the limited data exchange
is nowadays not the secretiveness of the cold war but the
CCONDMIC interests,

There are no more exaggerated demands for appli-
cations, We are gladly at the disposal of our partners
but based on mutual interest. The pressure to influence
weather actively ended, now we consider it only an ex-
pensive error.

In the field of techniques we turned to the West, The
instruments are better but the significant difference be-
tween promises and reality 1s sull not rare. Even now
there is lack of instruments, the reason of it is now the
lack of resources.

The extensive development has come to an end, the
obstacle to the increased intensive development is now
only the lack of adequately educated experts. The inter-
national co-operation is free, but now we have gone to
the other extreme, i.e. by now everybody has forgotien
even the Russian language.

Let’s see how the Hungarian Meteorological Service
is operating in the present days. It is a pure meteoro-
logical service with a few activities in the field of envi-
ronmental protection. Among the nearly 300 employees,
120 are graduated of university, 70 of them have diploma
in meteorology.

A significant part of the activities of HMS — about
two-third — is connected with operational weather fore-
casting. The research and development activities come
to one-fifth of the total capacity. The business activities
are providing nearly the half of the total budgetary in-
come, The weather prediction profile is essentinl and of
crucial importance. The elements of the observing net-
work are instrumented and operated according to the
WMO recommendations. Beside WMO, we have inter-
national relations almost exclusively with European in-
ternational organizations, NMSs and with their multilat-
eral co-operations. The former orientation towards East
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has completely changed, and now it is directed essen-
tially to the West, and to o smaller degree to Central Fu-
rope. With establishing and maintaining these relations,
our aims are were as follows:

1o adopt and exchange important and useful profes-
sional information,

® 1o participate in the development of new methods and
procedures,

e to harmonize, represent commonly and protect our
interests,

Knowing the stage of development and economic ca-
pacity of our couniry and the historical background, we
did not expect that our application will be welcomed by
all of our new partners, and we will be drawn immedi-
ately into the co-operations that were established with
much effort and attention, We found that the mistrust of
the Western part in the earlier enemy is natural, but we
must confeess that we did not count with such difficultics.
Sometimes we felt that we were in vacuum,

Nowadays our main endeavour is to achieve — as a re-
liable and useful partner — the full membership status in
all of the significant Western-European meteorological
co-operations and to develop a well operating Central
European partner relation, Now we are in the phase of
confidence-building, and I hope we will be successful,

I would like to list herewith our existing co-
operations:

® we are a co-operating state of ECMWEF and EUMET-
S-ﬁ’!ﬁ

e full membership in ECOMET and participation in
some EUMETNET programmes,

« membership in the LACE co-operation of the Central
European countries, in ICCED and in the ALADIN
project,

* numerous smaller or larger bilateral co-operations.

A neglected field of our international relations is
the co-operation - based on mutual advantages - with
the concurrent private companies and university or aca-
demic institutes. All our attempts in this respect ended
in failure.

Probably we did not manage to understand the main
principles of operation of these organizations and/or our
offer was not really attractive, Thus we are rather com-
peting. In view of the future the co-operation with the
private sector may be advantageous, so it seems 1o be
desirable for us.

The above detailed analysis of conditions means a
hackground for me to examine the alternatives of future
co-operations from this special, Central European point
of view. For a Central European NMS, the great ques-
tions, problems to be solved and dilemmas of the future
seem to be the followings:

# Is Europe becoming unified and/or more divided 1o
regions?
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& Concentration and/or sovercignty on the Jevel of
NMSs?

» Co-operation and/or competition between NMSs?

® A significant role of the state and/or pre ferring indi-
vidual initiatives from the part of the government?

I think that there are no simple answers of universal
validity to these questions. The age of cold war with its
black or white formula is over. Concepts that were in
contradiction with each other earlier, are and will be co-
existing and exerting influence.

In my opinion, it is likely that on a long view be-
side the reduction of useless over-capacity meteoro-
logical activities will be realized through regional co-
operations. A tight relation among the 49 sovereign
NMSs with different culture and stage of development
could be operated hardly or not in the least, so the co-
operation of our continent can be attained through the
co-aperation of smaller groups and regions. It seems to
be a contrasting process that the former socialist coun-
tries endeavour 1o build up their Western European re-
lations separately. They lay usually even more stress
on these relations than on the Central European co-
operations. Thus it seems to be likely that the two en-
deavours will be existing simuluncously. If we fail to
create a Europe of regions — what cannot be preeluded -
different interest groups will be established within the
unified organization and the regions will be acting as
separate factions.

The meteorological activities on an adequate level re-
quire capital and resources, the progress and the solution
of the emerged problems can be realized only with the
help of significant resources. It is unlikely that the dif-
ferent governments will be ready to spend more money
on this purpose. The solution of this contradiction can
be the concentration of capital and resources. If the dif-
ferent NMSs and groups of NMSs give up sovereignty
and cancel parallel activities, the necessary concentra-
tion of resources can be realized, The arganizations dis-
like giving up sovereignty, but it seems that this principle
of “keep through stopping it" is the only good solution.

We could experience in the last years that the compe-
tition is good but tiring. Apparently it is easier to agree
and cartelize than to struggle, but | think we have to
choose competition for the sake of development. The
competition helps us in finding the better solution and in
the concentration of capital, but it makes the exchange of
data and information more difficult, and the weak and in-
experienced partners impossible, We have to learn from
the large multinational companies in this respect, They
are not in frontal competition with each other, but form
communities of interest in order to realize some com-
mon tiasks. If the competitor becomes weakened, it will
be bought up at most. It will not be liquidated but its
values will be built in the own system of the purchaser.

I would not trust that on a longer view the role of the
Stales may remain on the same level. In competitions,
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the role of a state is not advantageous, it is slow, circum-
stantial and burdened by too many regulations, This is
not the case in the private sector and ventures, Thus 1
believe that the private ventures will gain ground in the
future.

What kind of strategic ideas do we have in the field of
co-operation here in the Central European region based
on the facts outlined above?

We accept as a fact that we alone are not able to
achieve essential professional development and in some
fields even to keep the level.

We intend to become full member of the Western Eu-
ropean international meteorological organizations,
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Al the same time, we would like to strengthen the
regional co-operation not precluding the competition but
maintaining the unrestricted exchange of data.

We do not think it likely that beside the political uni-
fication of Europe, the present structure of NMSs can
be maintained, that is the own meteorological service of
each small country can cover the complete sphere of me-
teorological activities.

In our opinion, there is only a little chance that the
role of the states will remain on the present level. But
this loss might be compensated by the co-operation and
the market.
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Abstract

The existing principles regarding data policy will survive and ECOMET wall remain as wuseful tool for taking
care of the relations between the NMHS's and the Private Sector. The Commeretal Units of the NMHS s will
e orgamsed more like independent Service Providers (SP).

Some of the NMHS's will be active on the whole Evropean market, sometimes in co-operation with pri-
vate companies, There will be more of 4 segmentation of the market with service providers being specialised
on certain marketshares. There will be a differentiation of SP's regarding the size of the company = a few
Jarge ones and many small companies.

Prices for datn will be reduced quite substantially and the means for transmitting data will be developed
“simple forecasts” will be avmlahle free of charge on the Internet and the business concept for larger com-
panies, including the NMHS's - will be an ambition to add more and more value to their services, including
coupling of meteorology to hydrology and sceanography. There will be a lot of possibilities to get more nnd
maore teilor-made forecasts like “weather-on-demand”.

1 Introduction

SMHL, the Swedish Meteorological and Hydrological
Institute, is an authority with extensive service and busi-
ness operations, active in the areas of meteorology. hy-
drology and oceanography. The products and services,
including consulting assignments, are frequently used
by authorities and by Swedish and intemational trade
and industry, Fig. 1 shows SMHI's structure,

2 Development of tasks

Girown over the years, the present tasks will be the same
in the future:

+ Responsibility for the infrastructure.
o Commercial services,

o Co-operation with other governmental authorities.

3 What constitutes the infrastructure?

The infrastructure of SMHI is not unlike that of

other National Meteorological and Hydrological Ser-

vices (WMHS); it chiefly consists of

Y Author's address: Hans Sandebring, Swedish Meteoralogical
and Hydrological Institute (SMHI), NorrkOping, Sweden, e-mauil:
sandebring @ smbhi.se

20030001 -0039

» General forecasts, warnings and co-operation with
civil protection authorities;

e climate databases;

o observations;

o exchange of data within WMO;

» responsible for ECOMET-undertakings

e distribution of dawn for research and education we-
cording to WMO Resolution 40,

4 Commercialization

4.1 Why commercialization?

First and foremost, the need to commercialize is a po-
litical decision by European governments. Basically the
cost of taxpayers” money spent on the infrastructure is to
be recovered at a target of 3%. In Europe the cost for in-
frastructure amounted to 1.4 billion US-Dollars in 1997,
This requires that more resources are allocated 1o the
NMHS's for research, computers, observation etc, Cost-
recovery as a principle is not unique for NMHS, it also
applies for State Agencies dealing, e.g, with statistics or
maps.

1726-5762/03/0001 0039 5 01.35
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For whom? Daing whar? How? Wiy
Government Infrastructure With efficiency Protect life and property
Government Authoritics Basis for decisions Cost recovery Support society
Muarket Satisfy the demand With profit Earn money

In the process, positive impact on the NMHS results
from continuous contacts and feedback with their cus-
tomers. Furthermore, in market terms, commercializa-
tion is necessary to defend the NMHS against the threat
from private companies.

4.2 The SMHI business concept

SMHI is doing business based on a concept given in
Tab. 1,

4.3 ECOMET

The business concept suggests that ECOMET will de-
velop from its present form, but will still guarantee a
framework for the exchange of data and for free compe-
tition. The commercial parts of NMHS's will, more and
more, come (o be treated as other, private sector, service
providers. This implies the creation of a distinct bor-
der between infrastructure and business within NMHS's.
One other “forecast” is that prices for weather data will
become much lower than they are today.

4.4 The NMS's and their commercial
activities in different parts of the world

There are a variety of models of operation regarding
NMHS's and their commercial activitics in different
parts of the world. In the US and Japan, the NMHS is
only responsibility for the Infrastructure — this arrange-
meent is not without its problems. In European countries
- except the Netherlands — commercial activities form a
part of the responsibility of the NMHS. In many coun-
tries the consequent income forms a substantial part of
their turnover, and in almost all countries this is a grow-
ing part, In the rest of the world — mainly in  Africa
and Latin-America, but also in Singapore = NMHS's
have begun to act on the commercial market. SMHI has
been active in sharing its experiences. New Zealand is a
special case in that it has everything in a (government-
owned) company.

The effects of external competition on European
NMHSs can already be seen. Prices for weather data
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and for *Value Added Services” have dropped. A wider
range of products is now available than heretofore. Their
is a better focus on the needs of users. The creation of
more efficiency through the generation of a “business-
culture” represents o benefit for the taxpayers.

4.5 How is the development of the
commercial sections of NMHS’s in
Europe likely to proceed over the next
decade?

A few NMHS's will only provide services in response
to demands; these are likely to generate income to about
5<10% of their turnover. Some more will be proactive
in search of business, but only in their own country,
these are likely to generate income to about 20-30% of
their wrnover. A few Buropean NMHS's will be very
active on the European - and perhaps the global — mar-
ket, generating income representing more than 50% of
their turnover. Some NMHS's may co-operate with pri-
vate companies or have subsidiaries.

4.6 Development of the private sector

There will probably be a few Europe-based globally act-
ing companies, owned by US or Jupanese parents, There
will be one or two European companies doing business
in several countries. There will probably be many small
companies operating only in their own country or region.

5  Future roles

5.1 A vision for a NMS in the future

The NMHS's should aim to provide a useful resource for
climate and environmental activities in Europe. There
will be an increasing focus on user-needs. This will
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encompass the provision of services that help cus-
tomers provide efficiency and security in their opera-
tions. NMHS's should aim to provide the best possible
forecast on all umescales. They need to develop effec-
tive production process from observations to forecasts to
end users. They should operate to o high scientific level,
and develop close co-operation with other researchers.
They will need either to become integrated with or de-
velop close co-operation with the sister disciplines of
hydrology and oceanography,

5.2 The future weather market

Delivery will be based more and more on Internet tech-
nologies, encompassing WAP, 3G ete. There will tend to
be fewer problems with the use of different languages.
Forecasts for the energy and environment sectors will
prove increasingly important; and there will be a need
generally to add more value to the forecasts, There will
be an increase in the number and range of free fore-
casts that are available, as we move towards a concept
of “Weather-on-demand”.

There are mutual problems that are shared between
public and private sectors. The dissemination of consis-
tent warnings is one such issue, while forecast quality
concerns us all. Delivery of data is sull a difficulty, as
are complaints to competition authorities about alleged
unfair practices. Both public and private sectors need to
develop a deeper knowledge of the European market for
weather forecasts and related products und services,

6 A wish-list for the future

To finish, o wish-list for the future, in which we all must
live and work together. There should be a mutual respect
for the different tasks of the public and private sectors,
and a constructive dialogue 1o address the difficulties
which still divide us.
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The organizers of the First EMS Annual Meeting
invited me to Budapest to represent one of the major
weather companies in Europe though compared to some
national weather services we are still small, In this text |
want to outline a short history of private weather ser-
vices, the response to the private initiatives from the
state services and the current situation. 1 want to show
to the reader where the market is now and where the
chances are. Of course you will want to know from me
how the future might look like and at the end [ will also
fly some ideas how we could turn meteorology into a
more efficient science.

I want to start with a quote.There is a feeling among
many Weather Bureaw employees thar encouragement
af private metearology is incompatible with growth of
the national weather service. This is net in gecor
dance with the American philosophy of privare enter-
prise and competition, We believe the progress of one
is indissoluble bound to that of the other. This concept
should be stressed ar all levels. This quote was made by
the Department of Commerce Advisory Committee on
Weather Services in the year | was born: 1948.

The European version of this guote might run like
this: There is a feeling among many emplovees of na-
tional weather services that encouragement of private
meteorology is incompatible with the growth or even
maintaining their much too large service and their im-
portance. This is in accordance with short sighted views
of governments and the European Commission. Despire
and much in contrary to the basis of the EU, the Treaty
of Rome, they therefore founded an institution called
ECOMET that has as one and only task to make life of
the private sector as difficult as possible.

Talking about the European Commission, 1 would
like to say that I'm very disappointed that the EU rep-
resentative did not come and without valid arguments as
the organisers told me. It shows the disdain of the EU
with respect to meteorology and 1 would like to suggest
to Rene Morin to send a letter to the EU expressing the
great disappointment of the participants in this confer-
ence that no representative showed up.

Where have the different views | just expressed taken
us? I can show it simply in the numbers: the private me-
teorology sector in the United States has grown into a
$500M sector whereas the private sector in Europe is

* Author's address: Harry Ouen, MeteoConsult, Wageningen, The
Netherlands, e-mail; otten @ meteoconsult.nl
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not much larger than $30M, This may be partly due to
the fact that the private sector in the USA emerged 20-
25 years before that in Europe but it does not account for
all of the difference.

A report by PIRA commissioned by the European
Commission’s Directorate General on Information So-
ciety gave numbers on the total turnover reached with
public sector information, With public sector informa-
tion | mean data that has been paid already by you and
me through the tax system. Free available data leads
to enormous markets, In the European community the
present annual turnover with public sector information is
approximately 68 billion Euro whereas this market in the
United States is around 750 billion Euro. The difference
may account for the substantial difference in the number
of jobless people at both sides of the Ocean. Substantial
number of jobs could be generated when, like in the US,
public sector information is more freely available,

Despite almost everything the private meteorology
sector has emerged in Europe as well and is growing.
Meteo Consult has offices now in the Netherlands, the
UK, Belgium, Germany, Spain and the United States
employing all in total some 135 persons. From within
some National Met. Services we hear doubts about the
quality of the services we provide and that we are
just repackaging the data we obtain from the observa-
tional networks and the computer models. Are national
weather services better because they have such greater
budgets and data available to them or can the private sec-
tor compete with them? Let me just give you two exam-
ples. In the Netherlands the private sector is responsible
for Winter Road Maintenance. The winter of 2000-2001
was one with quite a number of days with ice and snow.
Forecasts and warnings by the private sector resulted in
a minimal number of fatal accidents, In the entire winter
17 people were killed in fatal accidents due 1o shppery
roads, In the same period the numbers of deaths in Ger-
many was 400, Another example comes from a company
that is active in Weather Denvatives. By the way a mar-
ket that in 2000 had a contract value of 7.3 billion $ in
the USA compared to 120M in Europe. Our forecasts for
a large number of locations in Europe were compared 10
those of the UK Met.Office and to those available from
the BBC. The results are shown in Fig. 1. More or less
on the longer term we are about two days better than
the Met. Office. We recently found out that our ideas of
interactive meteorological databases that we have oper-
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ational in our offices are about five years ahead of the
national weather service implementations,
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What is the big difference between the public and
the private sector? Many people have asked me this over
the past years. Is our quality better? Yes, but not al-
ways, Are we faster to respond? In most cases yes. Do
we listen better to our customers? Yes, almost always,
But I can define the big difference in five words: we
work with real money. Or to say it differently: even
yesterday | was told that we are just taken the raisins
out of the bread. The amazing thing is that even if we
did so, the number of raisins in the bread of the pub-
lic sector would not change. The private sector opened
up completely new markets and we do our fair share of
research. For instance: MOS development, models for
Winter Road Maintenance and Traffic Management, ra-
diation forecasts for greenhouses — shown in an ECAM
poster presentation — and interactive graphical meteoro-
logical databases. We spend at Teast 10% of our budget
in research and development.

The point T very strongly want to make in this pre-
sentation is that the private sector offers services that are
at least comparable in quality to those of the national
weather services so quality is not an issue. This calls for
a4 much more liberal data policy in Europe. States should
not compete with their citizens and instead of trying to
get money from the private sector directly, the revenue
should come from the increased payments in taxes and
social security. In my view the private sector in Europe
could grow 1o a 200M Euro business in the next five to
ten years. This will yield some 100M Euro in taxes and
social security payments. Compared to the direct pay-
ment to ECOMET this is a large multiple.

Fortunately there is light at the horizon. In 4 number
of countries the philosophy about the availability of data
is changing rapidly. The Netherlands has the intention
to declare all of its meteorological data WMO essential
shortly. This means that all data is available to every-
body at just the cost of dissemination and can be multi-
plied freely, In the UK synoptic data was declared WMO
essential from January 2001, In Finland afier a shame-
ful period of tampering with data, the government will
put the commercial department away from the National
Weather Service in a split up. A logical step there would
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be to declare all data WMO essential, In Sweden the
State is investigating the position of SMHL It might well
lead to the conclusion that there should be more room
for competition and that data should be free. In Germany
the new law on the weather service is not working and
an evaluation might lead to completely different conclu-
sions and even in France there is some movement to-
wards 4 more liberalised data policy, Ultimately WMO
40 should be trned into 4 resolution declaring all me-
teorological data free. We should eclipse ECOMET us
rapidly as possible and we will be rewarded by beauti-
ful phenomena. 1t is my strong belicf that the next gen-
eration of Meteosat satellites should not be encrypted
and that the current encryption should end as rapidly as
possible. The costs o do this are far larger than the di-
rect revenues from it and business would grow so much
faster without encryption,

With this in mind I expect the private sector to grow
considerably though it may take quite a while to reach
USA levels. We are very grateful to our American coun-
terparts, the National Weather Service and the private
sector 10 lead the discussion in Europe in a favourable
direction, We sincerely hope that the European Meteo-
rological Society will play a leading role in the Euro-
pean environment. The seniority of most of its leading
members might play an important role, The private sec-
tor wants an excellent relation with the National Met.
Offices. Each in our own role we can bring meteorology
so much further to the benefit of all people paying for
meteorological data through taxes.

I would like to conclude with some ideas for the
future of meteorology. My background is in nuclear
physics and the scene there is so much faster than in
meteorology. New articles and ideas appear on the web
the day they have emerged. In meteorology it normally
takes more than a year before new ideas come into print,
The EMS could help to organise a web environment for
the exchange of scientific ideas and papers. I also see a
much more active role for the World Meteorological Or-
ganisation. Many countries have different practises for
coding their data, WMO should see it as one of its im-
portant tasks to make decoding programs available that
can handle all the different formats used in the entire
world. It would have great value for all organisations ae-
tive in meteorology. And ECMWE: a splendid initiative
that needs to go beyond its current borders, FECMWF
should not only be a centre for medium and long range
weather forecasts but also for the very short term. The
centre has the computers and the knowledge 1o be a cen-
tre of excellence for short-term forecasts us well.

In the end it is our goal to find the ideal public pri-
vate partnership. We can than serve the entire commu-
nity s0 much better and take meteorology to a much
higher level. Rene Morin, with the EMS you have taken
an excellent initiative to bring all these people together
in this conference. 1 hope that many conferences are to
follow in our common goal of achieving excellence in
meteorology.



