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An informal planning meeting (IPM) of meteorological experts in solar and
wind energy was held in Roskilde, Denmark, from 1 to 3 December 1981.

(The list

of participants is given in Annex 1).

The meeting, hosted by the Risj^ National Laboratory, was organized by the
World Meteorological Organization (WMO).

Its objective was to receive advice from

the experts on the form and content of activities which might be undertaken within
the World Climate Programme in relation to energy.

1.

OPENING OF THE MEETING
The meeting was opened by Professor Niels Busch, Acting Director General

of the Ris/£ National Laboratory at 9 a.m. on Tuesday 1 December 1981. He welcomed
the participants and made a presentation of the various activities being undertaken
by the Ris/S National Laboratory.

2.

ORGANIZATION OF WORK AND APPROVAL OF THE AGENDA
The agenda followed by the meeting is given in Annex 2 to this report.
The meeting was chaired by Professor Bo R. Doos, Director of the World

Climate Programme, on the 1st of December 1981 and then by Dr

Tewari on the

2nd and 3rd of December 1981.

3.

WMO ACTIVITIES IN THE ENERGY FIELD - WCP - WCP/ENERGY
The meeting was informed of the activities already carried out by WMO in

the energy field.

In fact, some of the participants had already been involved in

previous WMO activities on solar and wind energy, e.g.:

the two joint meetings between specialists in solar radiation
(resp: wind) and technologists in solar (resp: wind) energy held in 1978 and 1979;
-

the preparation and publication of two technical notes dealing with

the "meteorological aspects of the utilization of solar radiation (resp: wind) as
an energy source" (1931);
the holding of a WMO technical conference on "meteorology and
energy" (Mexico 1981).
The meeting was also informed of the overall structure of the World
Climate Programme and of the aims of its four component programmes, namely:
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-

The World Climate Research Programme (WCRP)

-

The World Climate Applications Programme (WCAP)

-

The World Climate Impact Studies Programme (WCIP)

-

The World Climate Data Programme (WCDP).

Reference was made to the different nature and administrative structure
of the four programmes and information was provided on the progress that had
been made in their planning and implementation.

4.

REVIEW OF POSSIBLE WCP/ENERGY ACTION IN THE NEAR FUTURE

t

4.1 Choice of priorities
Obviously, the interrelation between the climatic system of the Earth
and its "energy system" (production, transformation, consumption of energy) are
very numerous since:
many energy requirements are climate dependant
many energy resources (or the techniques required for their implementation) are climate dependant
energy utilization may have effects on climate.

Thus, a strict choice of priorities is needed in order that WCP/Energy
be an effective programme and not a useless scattering.

This point was made clear

by Professor Bo R. Dob's - Director of the World Climate Programme - in his introductory speech, when he specified that the two main priorities chosen for the WCP
were:
(a) possible effects on climate of energy utilization, and
(b)

solar and wind energy.

Activities under (a) (climatic effects) were mainly considered through the
World Climate Research Programme, a plan of action of which having already been
elaborated:

this was the reason why the IPM

was asked to focus on wind and solar

energy.

Moreover, even within the applications of climatological knowledge and
data to wind/solar energy a choice of priorities had to be made. Two directives
were adopted by the IPM:

(a) The action of WCAP energy should mainly be directed toward developing
countries;
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(b) The action of WCAP energy should be organized in order to take up
(what was called) the "Nairobi's challenge".

This last point calls for explanation. One very important event relating to
recent international cooperation on energy matters, was the holding in Nairobi
(Kenya) in June 1981 of the "United Nations Conference on New and Renewable Sources
of Energy". The Conference developed a "Programme of Action" with the objective
"to elaborate measures for concerted action designed to promote, in the context
of the energy transition, the development and utilization of new and renewable sources
of energy with a view to helping meet future overall energy requirements, especially
those of developing countries ...". And, in particular, this Programme of Action proposes
an "immediate action programme" designed to "respond in selected priority areas
which require urgent action".

A part of this immediate action programme deals

with solar/wind energy resource assessment:

"One goal of the programmes, is that, during the present decade, all
countries wishing to do so will be in a position to formulate and implement national
energy strategies as an integral part of their development planning.
(...)

To that end

national surveys of appropriate new and renewable energy resources and of

energy requirements should be completed as soon as possible".

The limited time frame

left by the "Nairobi's Programme of Action"

to assess new and renewable energy resources and requirements was carefully kept in
mind by the IPM when discussing possible WCAP action.

4.2

ACTION PROPOSED
After having discussed various possibilities, the IPM agreed that the

WCAP/Energy Programme of Action should be a combination of the following activities:

action on real climatological data requirements;
elaboration of a solar/wind part of the Climate Applications Referral
System (CARS);
utilization of satellite imagery;
-

setting-up of "demonstration projects" (missions of experts);
writing of solar/wind energy climatological handbooks;
publication of a booklet.
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It was considered that the joint implementation of these projects would
be a major step, both in taking up the "Nairobi challenge" and in meeting the
general objectives of WCAP.

4. 3

Real data requirements
It is now well known which meteorological and climatological data are

related to wind and solar energy
Notes).

(see e.g, the two above mentioned WMO Technical

These meteorological and climatological elements determine the behaviour

of the energy system.

Many of these data are needed by engineers and tech-

nologists for optimizing solar or wind energy systems.

Moreover, the way these

data are used by engineers depends both on the kind of applications (water
heating, electricity generation, cooling ...) and on the type of energy transformation system (small wind machine, large wind machine, solar photovoltaic, solar
photochemical

...).

However, the IPM also stressed the point that, indeed, all wind and solar
energy questions do not call for all the above mentioned climatological data as, for
example, particular attention was devoted by the meeting to what was called the "0approximation" solar/wind energy resource assessment, that is the first rough
delineation of potential interesting zones for various solar or wind energy utilizations,
This kind of study may be started with only some of the mentioned climatological data
e.g. with daily or hourly values of global radiation for solar energy and with
frequency distribution of average wind speed, prevailing wind energy direction,
and some extreme value statistics for wind energy.

The idea of the IPM was obviously not to back the non-measurement of
climatological data but rather to underline the fact that in energy applications
the data question is almost never of a yes/no type:

with the data already

collected the meteorologists can generally give a first answer to the question
asked.

It was stressed by the IPM that:
double applied work.

the meteorologists have to carry out a

On the one hand they have to improve climatological networks,

observations, archives, etc.

On the other, they also have to learn what is the

potential information included in the data they have already collected and how to
present this information in order that it be useful for technologists.

This is not an easy question and it is strongly dependent on the kind
of solar/wind-energy-conversion-systems and of applications considered, /it
appeared that it was possibly easier to give a first meteorological answer to solar
technologists (than to wind ones) because (1) solar systems are less sensitive to
variation in radiation intensity than wind systems are to variations in wind speed
and (2) interpolation possibilities are of a différèrent nature (see also 4.4
Satellite imagery).

However wind studies were made easier by the existence of

appropriate classical "good" statistical distributions (e.g., Weibull).7

In other words it is necessary to study the marginal benefit in
"energy application" of an additional climatological input (ex: a new station or a
new observed element).

This study calls for the upholding of the links already

organized by WMO between meteorologists and techologists.

4.4

Satellite imagery
The IPM discussed whether satellite imagery utilization could be used for

wind/solar energy resource assessment.
- for wind energy resources it was said that, presently, this was only a
research activity: in the limited time frame considered by the IPM
there was no hope that satellite pictures could be used operationally
for wind energy resource assessment (except perhaps on oceans, at
synoptical scale)
- for solar energy resources the situation was quite different.

It was

said that the use of satellite pictures (with some additional ground
observations for calibrations) for assessing solar energy resources
could now be considered nearly as a routine activity, presently carried
out by various teams in various countries.

Of course satellite imagery is not sufficient for solar system optimization
but it can, without any doubt, be used for the delineation of promising zones for
solar energy utilization.

Moreover the "international" nature of satellite imagery

has the consequence that this is a field where an international programme is likely
in the short term to be interesting for each country.

The required international

coordination could obviously be carried out by WMO.

Particular attention was devoted by the IPM to South America (and
Caribbean) becauie (1) Latin Amercian countries have set up an international
organization on energy matters (OLADE) which is going to implement a solar resource
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assessment programme

(2) WMO has already some contacts with OLADE and (3) many

Latin American countries could not, alone, take full profit of satellite imagery in
the short term.

The setting up (in Latin America or in other regions) of an "international
experiment on satellite imagery utilization" or of an "international centre for
satellite imagery utilization" for solar energy resource assessment was therefore
considered as an activity

(1) where WMO's part would be invaluable and (2) which

could produce results in the short term.

Such an activity would obviously have to be harmonized with the
"International Satellite Cloud Climatology Project" of WCP.

4.5

Climate Applications Referral System (CARS)
One of the general objectives of the World Climate Applications Programme

is, all over the world, to make the best use of existing climatic knowledge and
data in solving socio-economic problems.

It is thus necessary to develop channels

through which climate applications knowledge may be transferred from country to
country.

In particular, it is especially important to review the proven methods
of applied climatology:

these are the methods tried, tested and already operationally

used in some countries. The meeting was informed of the on-going development by
WMO of a Climate Applications Referral System/Food (CARS/Food) the objective of which
was precisely to build such an inventory of the existing proven methods of
applications in the area of food questions.

The development of a "CARS/Energy" was analysed by the meeting.

The IPM

agreed that such a CARS would be extremely useful, that it was a logical complement
to the WMO energy work already carried out (and certainly not a duplication of
e.g. technical notes) and that the implementation of such a project was even:*
urgent.

Moreover, it appeared that within the given time frame (a few years)
the development of a CARS/Energy was possible.
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The CARS project could contain two parts: the first one vould be an
inventory of existing institutions involved in applied "energy-meteorology" and of
on-going related field projects. The completion of this part would allow the user
of CARS to get in touch with people involved in similar questions.

The

second part of CARS would be an inventory of the "proven methodologies" of
applications of climatology to energy matters.

The IPM only studied wind/solar applications (see para 4.1). In both
fields, the description - along a similar format - of the operational methods
already applied (and even of the methods expected to become operational in the next
few years) was considered as possible and useful.

Such an inventory would also make

the determination of existing gaps in applied knowledge easier.

The table of contents of CARS/Energy was also analysed.

Two different

suggestions were made regarding the internal organization of CARS:
- a first possible plan was to follow the chronological order of the
questions asked to the climatologists (resource assessment phase,
planning phase, operational phase of an energy system)
- a second proposal (accorded with the ideas of para. 4.3) would be to
favour an organization following the climatological data collected
(ex: Chap. 1:

potential information of daily global radiation;

Chap. 2: potential information of hourly global radiation).

In both cases, a retrieval system (key-words) would allow the user
to find the methods relevant to his own collected data, questions asked,
climate conditions, computer means, staff availability ...

It was considered that a good way to implement the CARS Project in the
next few years, would be to entrust one or two specialized institutions (i.e. one
for solar/CARS, one for wind/CARS) with the task of building a first draft of CARS.
This draft would then be circulated amongst international experts for remarks and
complements.

Consistence with CARS/Food would be looked for, in particular by

trying to use a similar format for the description of methods.
•• •

4.6

Booklet
All the previous actions proposed by the IPM were mainly directed towards

climatologists and energy technologists. The need for making decision-makers
aware of what climatology can do was also mentioned by the IPM.

The preparation
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and the publication of a relevant booklet was therefore backed by the IPM.
(However the IPM did not go into further details about e.g., the need for a
special wind/solar booklet versus the inclusion of a solar/wind chapter in a general
WCAP booklet).

5.

MANUALS ON WIND/SOLAR ENERGY METEOROLOGY
and

6.

PILOT PROJECTS

(for undermentionned reasons the IPM considered jointly these two items
of the agenda).

6.1

For obvious reasons (financial and expertise limitations) WMO cannot

(unfortunately) honour all requests from Member States looking for WMO assistance
in climatological applications to the development of solar/wind energy.

This led

the IPM to consider that WMO could develop a few "demonstration projects"* in some
countries. Then:
- the country itself would directly be helped
- the "know how" of climatologists would be demonstrated
- the experience would then be translated elsewhere.

6.2

What is to be "demonstrated" from the WCP point of view is the poJwtiaJL

benefit of using climatological knowledge and data when developing solar and wind
energy.

But the IPM felt that it would be difficult to prove this in an abstract way,

that is to say without relying on concrete projects such as the setting up of
windmills/solar systems or their operational management.

As WMO cannot alone be involved in "hardware" (ex: building of a windmill),
one has to consider a "joint project" of WMO with a governmental or intergovernmental organization.

In such a pilot project, WMO would make sure that the

climatological part of the project is itself a "pilot" one.

*

The IPM indiscriminently used the words "pilot projects", "demonstration
projects" and "field projects",,
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6.3

The IPM stressed that WMO should not only envisage new projects but also

consider whether it could strengthen the climatological part of on-going
projects. The very different examples of on-going wind studies in Cape Verde and
in India were given.

6.4

One additional reason for joining the WCP demonstration project with a

"hardware project" is that such a concrete activity would require the consideration
of many questions.from the very first rough energy resource estimate to the planning
of the system and to its operational use.

However, the IPM noted the importance of "general resource assessment
demonstration projects" in order to meet the related objectives of the "Programme
of Action" of Nairobi (see para 4.1).

In such projects, in addition to the

"demonstration activity", three series of questions would be closely analyzed:
(a) what is the best possible answer on solar/wind energy resource
assessment at a national scale that can be given by a National
Meteorological Service to energy decision-makers in the time frame
of (about) the next five years?

What is the value (confidence range)

of this first answer?
(b)

how to improve this first answer in the future (study of instruments,
networks ...)?

(c)

can the existing methodologies be validated in the country?

And in

particular can the methodologies developed in other climates or
for other topographies be "transposed"?
importance of this question).

6.5

(The meeting underlined the

Are new models required?

Some specific points were stressed by the IPM about energy resource

assessment.
- Simple methods should be explored first.
be avoidedo

Useless sophistication should

A close look should, for example, be given to methods

using few data. An example was the following:

it is sometimes

possible (from what is generally known on global radiation)to estimate
a statistical distribution of global radiation with only the knowledge
of its means, which itself can be assessed from sunshine duration
observation ...
- But "simple" does not mean that all climates and topographic features
have not to be considered through pilot projects.

-.11 "Tranposibility" studies from climate to climates and from plain areas
to mountainous areas* should be organized through pilot projects. Moreover, when
coordinating international research programmes WMO should underline this question.
6„6

The IPM mentionned the following ideas as possible criteria^ for selection

of countries in which to develop a demonstration project.
(a) The country should have realistic possibilities for wind or solar
energy development;
(b) A real interest for this development should be shown by the country
(see also para. 6.3 on "on-going projects");
(c)

In order to be really demonstrative the project could be developed
in a country where a reasonably good climatic data base and staff
availability already exist.

(However, the possible demonstration of

what is possible - and what is not - with few data was also considered as interesting and needed by the Nairobi Resolution),
(d) The possibility of getting extra financial resources should be
examined (e.g. bilateral assistance ...)
6,7

Keeping in mind the limited time frame given by the "Nairobi Programme

of Action", the IPM proposed to organize the pilot projects as follows:
- the pilot projects would mainly consist in a succession of short-term
missions of experts
- WMO would begin by organizing a WMO team of experts" in solar/wind
energy.

This team would include experts in wind energy

climatology and experts in solar energy climatology.

Attention should

also be given to the fact that ulterior missions would call for various
working languages (at least English, French and Spanish)
- This team would be trained.

A complement of training would have

to be given to the experts at least on the technological and
economical aspects of solar and wind energy.

(As the questions asked

to the climatologists are dependent on the kind of applications and of
energy systems considered (see para. 4.3)). This training could
be organized by institutions already involved in applied energy meteorology, either in the solar or in the wind area.

(As for example:

the Ris/f National Laboratory (Denmark),- the Stuttgart University (FRG)...)
*

It was also proposed that WMO arrange for the publication of a "catalogue of
meso/micro climatological effects" grouping together a description of e.g.:
brises, foehns, harmattan-m
.
—
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- Moreover, this team of experts should be "homogenized".

Flow charts

or "checklists" of field activity should be jointly elaborated during
the training phase of the team in order that at least the approaches of
the experts to the questions be similar.

These "checklists" elaborated with the help of the training institutions
should take into account the various non-climatological parameters of
the questions: technical complexity of the analysed energy project,
economical demand, infrastructure (available staff, money, electric
grid ...)

In addition to these checklists, "pre-documentation" should be
prepared by WMO (on energy works already carried out by WMO and
national meteorological results).

- Then, to each selected countries, some of the Members of WMO team
would go on short-term missions. Working in close collaboration with
the local National Meteorological Services (NMS) they would carry
out a multi-faced activity:
- contact with energy people
- elaboration of a "climatological strategy" for answering the
questions - elaboration of precise and concrete guidance to
local staff counterpart
- carrying out of a part of this work (but only of a part - see
para. 6.6)
- training of local NMS staff
Some short-term missions with an interval of some months could be
necessary for each country.

- The IPM recalled that the limited available time frame which was the
basis for the proposed conception of "pilot projects".

In particular the

IPM underlined that the objectives of these missions - as mentioned in
para. 6.4 - were not to implement a new local network that would give
only results in the long run*: if more complementary observations were
to be made, they should only be viewed as short-term "interpolation tools",

*

Other WMO projects deal with providing the NMS with advice about long-term
climatological data observation, collecting, archiving ...

- 13 - The IPM agreed that, from the experience so far gathered, collectively,
by the WMO team of experts, two technical manuals (or handbooks) on
wind and solar energy meteorology could then be elaborated. These handbooks
would be an important technical concrete deepening of the two technical
notes (already published), of CARS and of the "check lists". These
handbooks would also contain case studies mainly from the team
experience.

- In conclusion, the meeting felt that the proposed strategy for
"pilot projects" was likely to give good practical answers to the
objectives (6.4) in the limited time frame considered.

(Moreover, all

WMO's experience in organizing short-term missions could be turned to
advantage).

From a financial point of view the proposed strategy was

also very flexible.

7.

CLOSING OF THE SESSION

After having given the floor to the WMO representative, who thanked the
Director-General and the present staff of the Ris/4 National Laboratory for their
warm hospitality*, the Chairman closed the meeting at 1 p.m. on Thursday,
3 December 1981.

*

In particular a visit of the "test plant for small windmills" of the Ris/rf
National Laboratory was organized.
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