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I. INTRODUCTION 

1. In accordance with resolut ion 2. 313 (see 
Annex) adopted by the Genera l Conference of Unesco 
at its s ixteenth sess ion, the first meet ing of the 
Internat ional Co-ordinat ing Council for the Man and 
the Biosphere P r o g r a m m e was held at Unesco House 
in P a r i s , from 9 to 19 November 1971. The s ta tutes 
of the Council a re given as an Annex. 

2. The meeting was opened by Mr. J . Fobes, 
Deputy D i r e c t o r - G e n e r a l of Unesco. He welcomed 
the par t ic ipants and read the m e s s a g e of Mr. Rene' 
Maheu, D i r e c t o r - G e n e r a l of Unesco, who was un­
able to be present at the meet ing of the Council. In 
his m e s s a g e , the D i r e c t o r - G e n e r a l reviewed some 
of the major scientific act iv i t ies of Unesco, both past 
and current, and pointed out the high importance 
given to the Man and the Biosphere P r o g r a m m e by 
the Organizat ion. He underl ined that the Man and 
the Biosphere P r o g r a m m e by no means r e p r e s e n t s 
the total i ty of Unesco ' s involvement in environmen­
tal p r o b l e m s , and that the Council might valuably 
concentra te its d i scuss ions on those topics of d i rect 
re levance to the P r o g r a m m e itself, and to the p a r ­
t icu lar machinery which had been set up for it. In 
consider ing the duties of the first se s s ion of the 
Council, the D i r e c t o r - G e n e r a l indicated that in first 
pr ior i ty it should define the main l ines of a flexible 
scientific p r o g r a m m e based on the d e s i r e s of the 
Member States, focusing on a smal l number of u s e ­
ful and r e a l i s t i c pro jects , in which a la rge number 
of countr ie s , whatever the i r situation and level of 
development, could profitably take p a r t . He added 
that the Council should a l so cons ider the ways and 
m e a n s through which recommended projects would 
be implemented, including the es tab l i shment of the 
Working Groups of the Council and panels of ex­
p e r t s . He mentioned that the r e c o m m e n d a t i o n s of 
the Council would be immediate ly communicated to 
the Member States and in teres ted internat ional o r ­
ganizations, for appropr ia te action. (The full text 
of the D i r e c t o r - G e n e r a l ' s m e s s a g e is given as 
Annex I.) 

3. The Council e lected the following officers 
to consti tute its Bureau: 

C h a i r m a n 
Mr. F. Bour l ie re (Б'гапсе) 

Vice-Chairmen 
Mr. D. R. King (U. S. A.) 

Mr. V. Kovda (USSR) 
Mr. M. A. K a s s a s (Arab Republic of Egypt) 
Mr. R. Misra (India) 

Mr. di C a s t r i of Unesco acted as S e c r e t a r y of the 
meeting, a s s i s ted by M e s s r s . Eckardt , F o u r n i e r 
and Hadley. 

±. F r o m the 25 m e m b e r s of the Council, the 
following 24 m e m b e r s were r e p r e s e n t e d at the 
ses s ion: 

Arab Republic 
of Egypt 

Argentina 
Austra l ia 
B r a z i l 
Canada 
Czechoslovakia 
F r a n c e 
F e d e r a l Republic 

of Germany 
India 
Indonesia 
Iran 
I raq 

Italy 
Japan 
Malaysia 
Nether lands 
New Zealand 
Nigeria 
Romania 
Sweden 
Uganda 
Union of Soviet 

Socialist Republics 
United Kingdom 
United States 

of Amer ica 
5. In addition, o b s e r v e r s from the following 

Member States were p r e s e n t : 
Austr ia Hungary 
Dominican Republic I s r a e l 
Finland Norway 

The United Nations (UN), including the United Na­
tions Development P r o g r a m m e (UNDP), the Food 
and Agriculture Organizat ion (FAO), the World 
Meteorological Organization (WMO), the World 
Health Organization (WHO), Unesco, the Interna­
tional Council of Scientific Unions (ICSU) and the 
Internat ional Union for the Conservation of Nature 
and Natura l R e s o u r c e s (IUCN) were also r e p r e ­
sented. The full l i s t of par t ic ipants is given in 
Annex VI. 

6. The Council adopted its Rules of P r o c e d u r e , 
which a r e l i s ted in one of the Annexes. 

7. The Council d iscussed the Provi s ional 
Agenda, which had the following form: 

(1) Opening of the s e s s i o n b y the D i r e c t o r - G e n e r a l 
(2) Election of C h a i r m a n and four Vice-Chairmen 
(3) Adoption of Rules of P r o c e d u r e 
(4) Adoption of the Agenda 
(5) Report of the S e c r e t a r i a t 
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(6) Examination oí the priorities for activities 
under the Man and the Biosphere Programme 
submitted by Member States and international 
scientific organizations 

(7) Discussion of the general scope and structure 
for the Man and the Biosphere Programme 

(8) Examination of co-operative proposals con­
cerning research projects to be undertaken 
under the Programme 

(9) Examination of co-operative proposals con­
cerning inventories and monitoring to be under­
taken under the Programme 

(10) Examination of co-operative proposals concern­
ing infrastructure and logistic support for ac­
tivities under the Programme 

(11) Examination of co-operative proposals on ex­
change of information, education and training 
connected with the Programme 

(12) Constitution of Committees and Working Groups 
of the Council 

(13) Consultation and co-operation with the interna­
tional governmental and non-governmental or­
ganizations interested in the Programme 

(14) Date and place of the second session of the 
Council 

(15) Adoption of the report of the session 
(16) Closure of the session. 

The Council adopted the Agenda on the understand­
ing that the discussions under items 8 to 11 would 
be organized in the light of the debate on previous 
items. 

8. Mr. Batisse, Director of the Natural Re­
sources Research Division of Unesco, reviewed 
briefly the origin and history of the Programme 
and reported to the Council on the Secretariat 's 
activities since the sixteenth session of the Gen­
eral Conference of Unesco, at which the decision 
to launch the Programme was made. He drew at­
tention to certain misunderstandings that had arisen 
in some quarters over the respective roles of, and 

relationships between, the Man and the Biosphere 
Programme, the United Nations Conference on the 
Human Environment, the International Biological 
Programme and the Special Committee on Problems 
of the Environment of ICSU. He indicated that it 
now appeared clear that the r61es of these various 
activities were complementary rather than competi­
tive. Mr. Batisse reported that in 1971 the Secre­
tariat had been working under abnormal pressure, 
due to the demands of contributing to a large num­
ber of national and international meetings on en­
vironmental problems and of assisting in the pre­
paration of the United Nations Conference on the 
Human Environment. He regretted that this ab­
normal work load had contributed to the late avail­
ability of certain working documents of the Council. 

He noted that resolution 2. 313 did not call for 
the Secretariat to prepare any documents for the 
first meeting of the Council other than the analysis 
of replies of Member States on document 16 C/78. 
Nevetheless, the Secretariat had attempted to pre­
pare a number of working papers which would not 
prejudice the Council's discussions on the scope 
and content of the Programme, but which might 
help to clarify certain methodological and opera­
tional problems. Attention was also drawn to the 
detailed commentaries submitted by relevant non­
governmental organizations. Mr. Batisse informed 
the meeting that some 40 commentaries on docu­
ment 16 C/78 had been received from Member 
States. He described the difficulties encountered 
in analysing the replies of Member States, which 
varied considerably both in substance and approach. 
However, he noted that the replies showed a sig­
nificant degree of convergence on a number of 
fundamental issues. 

9. After a general review of replies and com­
ments from Member States and international or­
ganizations, the Council discussed in broad terms 
the scope, objectives, content, priorities and or­
ganization of the Man and the Biosphere Programme. 
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II. SCOPE AND OBJECTIVES OF THE PROGRAMME 

1. GENERAL SCOPE OF THE PROGRAMME 

The Council reca l led that the Man and the Biosphere 
P r o g r a m m e is an in te rd isc ip l inary p r o g r a m m e of 
r e s e a r c h which emphas izes an ecological approach 
to the study of in te r re la t ionsh ips between man and 
the environment . It will be implemented in close 
co-opera t ion with the organizat ions of the United 
Nations concerned and the competent internat ional 
non-governmenta l organiza t ions . It will focus on 
the genera l study of the s t ruc tu re and functioning 
of the b iosphere and its ecological divis ions, on the 
sys temat ic observat ion of, and r e s e a r c h on, the 
changes brought about by man in the b iosphere and 
i t s r e s o u r c e s , on the overa l l effects of these changes 
upon the human species itself, and on the education 
and information to be provided on these m a t t e r s . 

The ve ry na ture of the P r o g r a m m e gives it 
n e c e s s a r i l y a wide scope. General ly speaking, it 
will be concerned with subjects of global or major 
regional significance r a t h e r than p rob lems of local 
impor tance that can best be handled at the national 
level and that do not specifically r equ i r e in te rna ­
tional co-opera t ion . Being in tergovernmenta l , it 
will concent ra te on act ivi t ies where governmenta l 
intervention or support is a condition for s u c c e s s . 

In terdisc ip l inary studies on selected environ­
menta l p rob lems will form cent ra l and essen t ia l 
components of the P r o g r a m m e . Other important 
p rob lems will be only tangential to the P r o g r a m m e , 
in part because they a r e a l ready covered by other 
internat ional p r o g r a m m e s , with which close laison 
will be a r ranged . Thus, although the p r o g r a m m e 
is entitled "Man and the Biosphere" , it will not be 
di rect ly concerned with the oceans . In so far as 
the phenomena which occur the re a re d i rec t ly r e ­
lated to t e r r e s t r i a l p rob lems , a r r a n g e m e n t s will 
be made with the In tergovernmenta l Oceanographic 
Commiss ion (IOC), which is the focal point for de­
velopment and co-ordinat ion of the Long-Term and 
Expanded P r o g r a m m e of Ocean Explorat ion and Re­
sea rch (LEPOR). Similarly, projec ts dealing 
pr incipal ly or exclusively with hydrological or 
meteorologica l p rob lems will not be included, since 
they are a l ready handled within the framework of 
the Internat ional Hydrological Decade and relevant 
WMO p r o g r a m m e s . Here again the n e c e s s a r y links 
will be establ ished with these scientific p r o g r a m m e s 

whenever requ i red . P rob lems of a s t r i c t manage­
ment na ture , re la ted more specifically to agr icu l ­
tu re , industry and health, which a re receiving 
major attention from var ious in te rgovernmenta l 
agencies , such as FAO, UNIDO and WHO, and 
which a r e connected with prob lems of choice and 
decision of a non-scientif ic cha r ac t e r , will not be 
included under the P r o g r a m m e . Similar ly, man­
agement p rob lems of pollution control and of urban 
and r u r a l development a r e not included. The ob­
ject ive of most r e s e a r c h themes and projec ts under 
the P r o g r a m m e will r a t h e r be to obtain the sc ien­
tific information requ i red to facilitate the solution 
of these p rob lems . 

Though at the p resen t t ime no definite duration 
for the P r o g r a m m e has been set, it is thought that 
the main objectives of a number of pro jec ts can be 
rea l i zed sa t i s fac tor i ly within a period of l e s s than 
ten y e a r s . It is considered important , therefore , 
to make provision for par t ic ipat ing countr ies to 
under take periodic and c r i t i ca l evaluation of p r o j ­
ec t s , appra i sa l of p r o g r e s s achieved and consid­
era t ion of future action to be taken. 

2. OBJECTIVES OF THE PROGRAMME 

The Council, having reviewed the objectives set 
forth in document 16 C/78, decided to formulate 
the following objectives for the P r o g r a m m e : 

The genera l objective of the P r o g r a m m e is to 
develop the bas i s within the na tura l and socia l s c i ­
ences for the ra t ional use and conservat ion of the 
r e s o u r c e s of the b iosphere and for the improve­
ment of the global re la t ionship between man and 
the environment; to predict the consequences of 
today 's actions on t omor row ' s world and thereby 
to i nc rease m a n ' s ability to manage efficiently the 
na tura l r e s o u r c e s of the b iosphere . 

With this genera l objective in mind, the P r o ­
g r a m m e i s intended m o r e specifically to develop 
a l imited number of pro jec ts : 

(1) to identify and a s s e s s the changes in the bio­
sphere resul t ing from m a n ' s act ivi t ies and the 
effects of these changes on man; 

(2) to study and compare the s t ruc tu re , function­
ing and dynamics of natural , modified and 
managed ecosys tems ; 
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(3) to study and compare the dynamic interrelation­
ships between "natural" ecosystems and socio­
economic processes, and especially the impact 
of changes in human populations, settlement 
patterns and technology on the future viability 
of these systems; 

(4) to develop ways and means to measure quanti­
tative and qualitative changes in the environ­
ment in order to establish scientific criteria 
to serve as a basis for rational management of 
natural resources, including the protection of 
nature, and for establishment of standards of 
environmental quality; 

(5) to help bring about greater global coherence of 
environmental research, by: 

(a) establishing comparable, compatible 
and, where appropriate, standardized methods 
for the acquisition and processing of environ­
mental data; 

(b) promoting the exchange and transfer 
of knowledge on environmental problems; 

(6) to promote the development and application of 
simulation and other techniques for prediction, 
as tools for environmental management; 

(7) to promote environmental education in its broad­
est sense, by: 

(a) developing background material, in­
cluding books and teaching aids, for education­
al curricula at all levels; 

(b) promoting specialist training in appro­
priate disciplines; 

(c) stressing the interdisciplinary nature 
of environmental problems; 

(d) stimulating global awareness of en­
vironmental problems through public and other 
information media; 

(e) promoting the idea of man's personal 
fulfilment in partnership with nature, and his 
responsibility for nature. 
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III. CRITERIA FOR SELECTION OF PROJECTS 

The Council recommended the following as essen­
tial criteria for the selection of projects for the 
Man and the Biosphere Programme: 

(1) That the project would provide information, 
through research on natural and social sci­
ences (including survey or repeated survey), 
essential to rational decision-making about 
the use of natural resources; 

(2) That the necessary research is feasible and 
likely to produce results, in the short- and 
medium-term, of sufficient precision forth? 
use that is to be made of them; 

(3) That significant progress would be enhanced 
by international co-operation, through co­
ordinated planning and execution, the use of 
compatible or standardized methods, and the 
availability, interchange and synthesis of in­
formation; 

(4) That the project lies within the field of com­
petence and responsibility of Unesco, though 
it may contain some elements that are within 
the competence of other intergovernmental 
and non-governmental organizations; 

(5) That it should have intrinsic merit as a cri­
tical programme of research which will 

advance knowledge having a bearing on the in­
terrelationships between man and the biosphere. 

The Council further recommended as criteria 
for priorities: 

(a) That it should be interdisciplinary, either 
in terms of scientific disciplines, or in the sense 
that it includes studies of interactions between hu­
man populations and the biosphere; 

(b) That it should be of direct assistance and 
economic significance to developing countries; 

(c) That it should be based, where possible 
on certain selected centres, where appropriate 
facilities are already available and related re­
search is in progress which could be economically 
developed; 

(d) That it could advantageously be linked 
with a programme of training, especially of ecolo-
gists with some knowledge of the social sciences 
or vice versa; 

(e) That it should lend itself to use for 
education, demonstration and extension work; 

(f) That it should produce significant pro­
gress in solving a problem through support pro­
vided by the Programme. 
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IV. SCIENTIFIC APPROACH OF THE PROGRAMME 

The Council descr ibed the scientific approach of the 
P r o g r a m m e as follows: 

IV. 1 ANALYSIS OF ECOLOGICAL SYSTEMS 

A major objective of the MAB P r o g r a m m e is to in­
c r e a s e man ' s ability to manage wisely the natura l 
r e s o u r c e s of the planet, in such a way as to main­
tain their potential . Thus, an essent ia l component 
of the P r o g r a m m e is considered to be the study of 
the s t r u c t u r e and functioning of the biosphere , and 
its mode of react ion when exposed to human in te r ­
vention. 

During its evolutionary history, the biosphere 
has differentiated, as a function of c l imate , geolog­
ical subs t ra te , available genetic information and 
the action of living o rgan i sms , into a complex pat­
te rn of interdependent units, ecosys tems , well-
exemplified by the var ious types of fores t s , s teppes, 
and tundras which make up the landscapes of the 
globe. These ecosys tems , although par t of a l a r g e r 
continuum, a re endowed with more or l e s s specific 
sys tem c h a r a c t e r i s t i c s and it has been convenient to 
use them as basic units for r e s e a r c h , while recog­
nizing that they can be grouped together in l a rge r 
units according to their in terac t ions or to r e s e a r c h 
objectives. 

The basic design of the ecosys tem is that of a 
machine capable of in tercept ing radiant energy from 
the sun, convert ing it into chemical energy through 
photosynthesis and dis t r ibut ing this chemical energy 
in such a manner as to ensure the maintenance of i ts 
functional s t r uc tu r e . Green plants a re ins t rumenta l 
in photosynthesis , he rb ivores and p reda to r s contr i ­
bute to the dis tr ibut ion of energy and mat te r , and de­
compose r s pe rmi t the breakdown of dead organic 
ma te r i a l s , thus making the minera l e lements locked 
up in organic ma t t e r available again to plants. Con­
t rol mechan i sms , often closely re la ted to species 
divers i ty , enable ecosys tems to maintain, or r e ­
establ ish if exposed to dis turbance, their functional 
s t r uc tu r e . 

It follows that the ecosys tem can be studied from 
the point of view of s t ruc tu re (including spatial a r ­
rangement of components and of species composition), 
functioning (including var ious p r o c e s s e s ) and of or ­
ganization c h a r a c t e r i s t i c s . 

Ecosys tems a r e , in many ways, r a t h e r p l a s ­
tic uni ts . Man has taken advantage of this 
plasticity to modify them for his own benefit, 
by t ransforming, for example , na tura l e c o s y s ­
t ems into crop ecosys tems . There i s a l imi t , how­
ever, to the extent to which they can to le ra te human 
intervention. Thus, another essent ia l component 
of ecosys tem r e s e a r c h is the study ofthe react ion 
pat tern of an ecosystem when exposed to external 
cons t ra in t s . Such, cons t ra in ts can be imposed ex­
per imental ly , but considerable information can also 
be obtained by comparing the s t ruc tu re and function-
of var ious ecosys tems under s imi la r climatic con­
ditions, or by comparing ecosys tems influenced to 
a different degree by man. Here, the comparison 
of natural , man-managed and urban sys tems may 
prove of par t i cu la r value. 

Ecosys tem r e s e a r c h may be based on the inven­
tory of m i c r o - o r g a n i s m s , plant and animal taxa, 
combined when possible with the descript ion of the 
pa r t i cu la r environmental conditions (microcl imat ic , 
etc. ) to which each taxon is exposed, and the study 
of re levant components of the ecosystem, soil in 
pai ' t icuiar . 

The next step may be to evaluate-actual net p r i ­
m a r y production, followed by studies of cer ta in biogeo-
chemical cyc les . It is c lear , however, tha t the de­
gree of sophist ication of r e s e a r c h will depend on the 
objective of the r e s e a r c h and the manpower and fi­
nancial r e s o u r c e s available, and that only a limited 
number of projec ts will be able to study such com­
plex p r o c e s s e s as, for example, photosynthesis. It 
should be pointed out, however, that highly valuable 
ecosys tem r e s e a r c h can be ca r r i ed cut even when 
manpower and financial cons t ra in ts a re severe ; 
studies of p r i m a r y production and p lan t - so i l -wa te r -
air re la t ionships a re good examples of this, at least 
under cer ta in conditions. 

It is well recognized that each national r e s e a r c h 
project may emphasize studies of par t i cu la r impor­
tance for the solving of a pai ' t icuiar problem. It 
may be important , in one locality, for example, to 
identify indicators of biological change, to follow the 
c i rculat ion of pollutants within biogeochemical cy­
c les , to evaluate maximum sustained yield of a given 
crop, to a s s e s s the effects of cer ta in pests and path­
ogens on ecosys tem functioning, to analyse the d is ­
ruption of natura l control mechan isms accompanying 
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the introduction of mono-cul ture , or to study the 
react ion pat tern of soils to management p rac t i ce s . 
Comprehensive, sophist icated and basic r e s e a r c h 
of ecosys tems should not be neglected, however, 
as this provides information important to the under­
standing of how ecosys tems , and indeed the bios­
phere as a whole, function. 

As the impact of man ' s actions on a single eco­
sys tem a re often not confined to that ecosys tem, 
then the grouping of ecosys tems into m o r e complex 
units such as biomes and physiographic regions may 
be des i rab le . Then an important new r e s e a r c h 
i tem must be included, that of the exchange of energy 
and ma t t e r between ecosys tems . 

an integral part , will produce new situations which 
in turn may have a s t rong bear ing on man himself. 
Man should be considered as being in pa r tne r sh ip 
with na ture . This means mutual taking and giving, 
and thus use and conservat ion at the same t ime. 
This pa r tne r sh ip includes all those qualitative val­
ues which man needs from nature for his physical 
and mental well-being. F u r t h e r m o r e , this pa r t ne r ­
ship is the express ion of man ' s r e spec t and respon­
sibil i ty for all other life on ear th . In shaping his 
environment, man is in fact shaping his own future. 
An important aspect of b iosphere r e s e a r c h is t he re ­
fore to study how man pe rce ives his environment 
and acts upon it in natural , managed and urban s y s ­
tems and how these environments act upon him. 

IV. 2 IMPACT OF MAN ON THE ENVIRONMENT 
AND OF THE ENVIRONMENT ON MAN IV. 3 LEVELS OF SPATIAL INTEGRATION 

The nature and intensity of man ' s impacts on a sys ­
tem will depend on such factors as the proximity, 
concentrat ion and life style of human populations, 
the pat tern of land use, and the type and intensi ty 
of management . 

Man's impact may be considered to be of two 
different, though interact ing, types. F i r s t ly , there 
will be that at t r ibutable direct ly to the p r e s s u r e s 
exer ted by human populations, such as the demands 
of urban conglomera tes for eas i ly - reachab le r e ­
creat ional space and the consequences of w^aste d is ­
posal and major engineering works. More easi ly 
recorded, and more easily controlled and quanti­
fied, impacts will include the management p rac t i ce s 
associa ted with different forms of land use, s u c h a s 
grazing p r e s s u r e s of l a rge herb ivores , application 
of biocides, i r r igat ion, and the adoption of different 
cul tural p r ac t i c e s . 

In descr ib ing the scientific approach to the P r o ­
g ramme, emphas is is given to the a s s e s s m e n t of the 
impacts of man on ecosys tem functioning. This will 
often involve analysis of the per formance of, and in­
teract ion between, adjacent sy s t ems which differ 
both in functional c h a r a c t e r i s t i c s and in the type of 
s t r e s s e s and management p rac t i ces induced by man. 
This analysis will include, wherever possible , the 
compar i son of the functioning of managed ecosys t ems 
with natural , undisturbed ecosys tems under s imi l a r 
edaphic and cl imat ic conditions. The protect ion of 
r ep resen ta t ive samples of natural sys t ems in the 
major ecological regions of the world will s e rve 
not only as a bas is for world-wide networks of na­
tional pa rks , biological r e s e r v e s and other p ro tec ­
ted a r e a s . It will facil i tate r e s e a r c h into the func­
tioning of the undisturbed biosphere and thereby 
provide a basel ine, against which the stabil i ty and 
per formance of modified and managed sys tems can 
be checked and compared. This will provide a pa r ­
tial means of p re se rv ing genetic diversi ty, but will 
not in itself be sufficient. Therefore , urgent s tudies 
and m e a s u r e s should be taken to ensure the p r e s e r ­
vation and s torage of genetic r e s o u r c e s . 

Man, in modifying the biosphere of which he is 

Resea rch within the P r o g r a m m e will be focused on 
a number of s t ruc tu ra l units, the s ize and nature of 
which depend on geographical region, the problem 
being studied and the r e s o u r c e s available to the p ro­
ject. Thus, for example, an analys is of the grazing 
behaviour of wild herb ivores will general ly involve 
an a rea of r e s e a r c h much l a r g e r than that requ i red 
for a compar ison of the photo-synthet ic pe r formance 
of adjacent fields of wheat and clover. It can be en­
visaged that some national projec ts will focus atten­
tion on the impact of one type of s t r e s s on a single 
sys tem of small a rea . Other projec ts will deal with 
a mosaic of sys t ems , each with i ts own s t ruc tu ra l 
and management c h a r a c t e r i s t i c s . Still other p ro­
jec ts will take a broad physiographic or socio-
cul tura l region, such as a r ive r basin or island, as 
the a r ea of study. These a r ea s can be thought of as 
in tegrat ing units, providing a mic rocosm for study 
of the complex in teract ions and feed-back re la t ions 
between man and the environment which a re detailed 
in the var ious internat ional r e s e a r c h pro jec ts . 

In tegra t inguni ts such as a r ive r basin i l lus t ra te 
well the in terac t ions and in te r re la t ions that occur 
between ecosys tems . For example, the water which 
falls on high mountains and high fores t s dra ins to 
the lowland forest , grazing lands, agr icu l tu ra l sys ­
tems on alluvial soi ls , and eventually to the lakes 
and r i v e r s . Human activity modifies the in te r ­
re la t ions between these sys t ems , and this is r e ­
flected in changing pa t te rns of productivi ty and of 
t r anspo r t of dissolved and suspended par t icu la te 
mat te r . The integrated effects of these changes 
a re felt in e s tua r i e s , deltas and adjacent coasta l 
wa te r s . Thus, in studies on broad physiographic 
regions such as r ive r basins , the main drive will 
be to identify problem a r e a s in human management 
of these sys t ems and to make proposa ls which will 
ensure that de ter iora t ion under the growth of Iranian 
populations is kept to a minimum, and that product i­
vity, genetic d ivers i ty and the quality of the environ­
ment a r e maintained and enhanced. 
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IV. 4 FORECASTING FOR ACTION 

In general , the P r o g r a m m e will compr i se problem-
solving pro jec ts of a short and m e d i u m - t e r m na ture . 
Each international project will, as far as possible, 
develop p rocedures for the forecast ing n e c e s s a r y 
for ra t ional and respons ib le management , both on a 
tempora l and spat ial bas i s . This will involve the 
application of s imulat ion techniques, the test ing of 
macromode l s for different biological sys t ems (as 
well as the seve ra l mic romode l s or sub-models 
that can be identified within each macromodel ) , and 
the t rans fe r and use of findings from pro jec ts in de­
veloped countr ies to those in developing regions of 
the world. 

The use of modelling techniques is based on the 

fact that, if the s ta te of an ecosystem or a complex 
of ecosys tems at a given t ime can be expressed in 
mathemat ica l t e r m s , there is g r ea t e r opportunity 
to give quantitative express ion to the effect of pe r ­
turbat ions on the s t ruc tu re , functioning and manage­
ment of ecosys t ems . P roces s ing of data in this form 
also i n c r e a s e s their informative value and helps to 
widen the application of r e su l t s from one situation 
to another. 

In Annex II, more detailed information, adapted 
from working documents of the Council, is given on 
ce r ta in aspects of the study of the s t ruc tu re , func­
tioning and dynamics of ecosys t ems . Information 
is a lso provided on cer ta in methodological problems 
s u c h a s ecosys tem modelling and r emo te sensing. 
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V. SCIENTIFIC CONTENT OF THE PROGRAMME 

The Council, having reviewed the research themes 
detailed in document 16 C/78, and having consid­
ered the views of Member States on the scientific 
content of the Programme, defined the international 
scientific projects of the Programme. 

The Council felt that different countries, in 
considering the list of international research pro­
jects, might wish to deal with the projects in dif­
ferent ways. A particular country may wish to 
group a number of projects, it may wish to select 
and combine appropriate actions given under "the 
possible fields of action" of several projects, it 
may deem it necessary to adapt any international 
project to its own needs. Each of these procedures 
is acceptable to the Council; indeed it is considered 
desirable in a co-operative programme of research 
between Member States. 

It should also be noted that the list of interna­
tional research projects is in no way a final or 

definitive list. The Programme, while firmly 
centred on the interactions between man and the 
biosphere, will retain a flexibility both in content 
and approach. It is foreseen that, as some activi­
ties become complete, others will change in direc­
tion, and new projects will be added as and when 
the need ar ises . 

The proposed international scientific projects 
are described in the following pages. It should be 
stressed that neither the order in which the pro­
jects are presented, nor the length or detail of the 
commentary given for each project, denotes any 
priority judgement by the Council. It should also 
be stressed that the planning and implementation 
of all projects will be carried out in close co­
operation with the relevant intergovernmental 
and non-governmental organizations concerned, 
whether or not they are specificalT mentioned in 
the description of the projects. 

PROJECT 1 

ECOLOGICAL EFFECTS OF INCREASING HUMAN ACTIVITIES 
ON TROPICAL AND SUBTROPICAL FOREST ECOSYSTEMS 

The problem 

Tropical forests, both the high forests of hot, humid regions that lack a pronounced dry season, and those 
forests occurring in seasonally dry climates, form intercontinental ecological regions or biomes of consid­
erable extent and importance. They are characterized by great biological richness and diversity, large 
standing crops and rapid mineral circulation. They include a wide range of ecosystems which in general 
have not received the attention given to forests in temperate regions, and therefore hold promise for the 
emergence of new principles and concepts. 

Despite their large biomass, most tropical forest biomes have not supported many people at better than 
subsistence level. In recent decades, however, increasing population pressure in certain parts of the tropi-
cal and subtropical world has forced serious misuse of the lands in these regions, anda much more thorough 
knowledge of their ecology and of human attitudes is essential if these biomes are to remain productive. 
There has been a change from the traditional forms of shifting cultivation to various types of cultivation, r e ­
placing tropical and subtropical forest ecosystems. Under these conditions, some soils lose their structure 
and fertility. After a few years of continuous cultivation by plough, the soil surface becomes compact and 
yields are reduced, despite the use of inorganic fertilizers; finally the site is abandoned. Within the past 
decade or so, this problem has become widespread throughout tropical and subtropical regions. There is 
a need to co-ordinate the existing research in this field and to launch a much more detailed research pro­
gramme. One of the major aims of the project is to determine the ecological bases of choice of rotations 
or agricultural practices in view of maintaining soil structure and fertility, so that the soil can be utilized 
under some system of permanent agriculture. 
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in other pa r t s of the t ropica l and subtropical world , another type of problem p re sen t s itself. He re , 
ce r ta in fores t s a r e subject to widespread dest ruct ion through human penetrat ion and /o r deforesta t ion, thus 
disrupt ing the exist ing p lan t - so i l -wa te r and p lan t -an imal re la t ionsh ips . There is need for conservat ion and 
study of r ep resen ta t ive a r e a s of these fo r e s t s , in view of determining how to minimize the adve r se conse ­
quences that may somet imes resu l t from these ac t ions . 

Studies within this project will concentra te on the composi t ion, s t ruc tu re and functioning of t ropical 
forest e c o s y s t e m s , with special attention to the t roph ic -dynamics of production p r o c e s s e s and changes in 
productivi ty, soil s t r uc tu re and fer t i l i ty , water balance and hydrological cycle , biogeochemical cyc l e s , 
biotic i n t e r r e l a t i ons , mic roc l ima te and pedocl imate . These studies should encompass not only natura l 
stands of t ropica l forest but also those modified by s i lv icu l ture , cult ivation, pas turage and plantat ions . 

Special attention is called to the fact that ce r ta in successful kinds of cultivation in t rop ica l f o r e s t s , as 
in the case of cocoa and rubber , s imula te the na tura l ecosys t ems and do l i t t le more than inc rease the abun­
dance of one or m o r e spec ies in the "na tu ra l " plant cover , w h e r e a s , in con t r a s t , many efforts at complete 
forest c lear ing followed by monocul ture have had difficulty or have failed. 

Poss ib le fields of action (in co-opera t ion with the internat ional organizat ions concerned) 

(1) Asse s smen t of the consequences of select ive cutting of forest spec i e s . 
(2) Studies of the use of smal l c lea r ings in the forest for patch or s t r i p cult ivation, as in t radi t ional and 

modern shifting ag r i cu l tu re . 
(3) Analysis of the consequences of extensive c lea r ing of t rop ica l forest a r e a s for ag r i cu l tu re , pas turage 

and plantat ions. Degenerated as well a s c lea red fores t s often lead to the formation of g rass l ands which, 
although tending to be unstable , a re often useful to man. The dynamics of the i r maintenance and m a n a g e ­
ment need to be studied. Also studies of deep-rooted leguminous and g r a s s fallow c r o p s , probably as 
par t of a c rop rota t ion, should be initiated or s t rengthened. 

(4) Invest igat ions of t rop ica l and subtropical fores t s with a l te rna t ing wet and dry per iods which expose the 
soil to e ros ion and depletion of organic m a t t e r . 

(5) Studies of the mine ra l nutr ient flow c a r r i e d by water from upland fores t s to the lowland c leared a r e a s , 
and analys is of ecosys tem changes in both the upland fores t s and the lowland a r e a s . 

PROJECT 2 

ECOLOGICAL EFFECTS OF DIFFERENT LAND USES AND MANAGEMENT PRACTICES 
ON TEMPERATE AND MEDITERRANEAN FOREST LANDSCAPES 

The problem 

The t empera t e forest b iomes include a wide range of forest ecosys t ems from high latitude and mountain 
coniferous fores t s through to deciduous broad- leaved fo res t s and the mixed deciduous and eve rg reen fores t s 
of w a r m e r , m o r e humid reg ions . 

L a r g e r a r e a s of these fores t s have long since been c lea red and replaced by agr icu l tura l or urban fo rms 
of land u s e . Other a r e a s have been extensively planted with rapidly growing t r e e s for use as t i m b e r , pulp 
or fuel. Still o thers a r e managed a s na tura l fores t s under varying degrees of intensive fo res t ry . All these 
fores t s have important economic , ecological and social functions for the human populations living within 
these reg ions . 

The Medi te r ranean woodland biomes support s e v e r a l types of vegetation ranging from dense eve rg reen 
woodlands, shrublands and steppe through to " m a n - m a d e " d e s e r t s . F i r e , when misused , has b e e n d e s t r u c -
tive to these b i o m e s , but with p rope r use can be a valuable management tool. In the a r ea around the Medi­
t e r r anean Sea, these b iomes have been both long set t led and most severe ly degraded by past land u s e . 

P r e s e n t - d a y , forest landscapes in t empera t e zones have been great ly shaped and modified by man. 
Modern fo res t ry has introduced new methods of ut i l izat ion, such as the mechanizat ion of harves t ing (cutting 
s y s t e m s , forest roads) and the development of methods for obtaining increased yield (drainage, f e r t i l i z e r s , 
b ioc ides , cutting re la ted to regenera t ion , planting, sowing, introduction of new provenances and spec ie s , 
the r e su l t s of breeding) . Externa l f ac to r s , such as regulat ion of water catchment a r e a s and a i r pollution 
emanating from nearby or distant s o u r c e s , have a profound effect not only on the functional c h a r a c t e r i s t i c s 
of these e c o s y s t e m s , but a lso on the i r capacity for use for rec rea t iona l and wildlife purposes . 
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It is evident that the util ization of fores ts depends on biological as well as on socio-economical c r i t e r i a . 
Consequently, r e s e a r c h is needed to form the basis for a p roper evaluation of the optimal uti l ization of 
fores ts for va r ious , but not mutually exclus ive , goals (of ecological , economical and social kinds). 

In many coun t r i e s , three main problems that a r i s e a r e those of forest management and introduction of 
t imber t r e e s , f i r e , and tour i sm and r ec rea t ion . Many of these prob lems have been given cons iderable a t ­
tention in the r e s e a r c h ca r r i ed out by forest r e s e a r c h insti tut ions and other organizat ions dealing with r e ­
lated p rob l ems , including in tergovernmenta l and non-governmenta l organizat ions . However, there is st i l l 
great lack of information on the s t ruc tu re and functioning of these forest ecosys tems as total ent i t ies and on 
the social aspec ts of man ' s impacts and in teract ions with forest l andscapes . 

It is therefore n e c e s s a r y to continue, s t rengthen or es tabl i sh a number of integrated projects for analy­
sis of the functioning of r epresen ta t ive forest e c o s y s t e m s , including evaluation of the i r in te r re la t ions with 
other landscape uni t s . These projec ts will be organized at the national level , but will benefit from in te rna ­
tional co-opera t ion and co-ordinat ion. Each integrated project must have a cer ta in minimum size and should 
be planned from a sys t ems approach standpoint. It i s , however, des i rab le to supplement the l a rge p ro jec t s , 
which neces sa r i l y have to be l imited in number , with a s e r i e s of supplementary projects intended to solve 
special p rob l ems , as well as supplying additional information for compar ison and synthes i s . 

Poss ib le fields of action (in co-opera t ion with the internat ional organizat ions concerned) 

Analysis of ecosys tem functioning under the var ious deg rees and types of s t r e s s imposed by different manage ­
ment p rac t i ce s and social impacts should be under taken. 

Among the specific topics to be s tudied, in this p ro jec t , might be: 

(1) Evaluation of the effects of the introduction of fast growing, exotic species and the use of different 
management p rac t i ce s on forest e c o s y s t e m s . 

(2) Asses smen t of the water balance of fo r e s t s , and the ro le of fores ts in maintaining water r e s o u r c e s 
and in regulat ing water flow in r i v e r ba s in s . 

(3) Analysis of the impact of a i r pollution on the composit ion and per formance of forest e cosys t ems . 
(4) Evaluation of the consequences of tour is t and l e i su re ac t iv i t i e s . 
(5) Studies of the effects of fire on forest e c o s y s t e m s . 

PROJECT 3 

IMPACT OF HUMAN ACTIVITIES AND LAND USE PRACTICES ON GRAZING LANDS: 
SAVANNA, GRASSLAND (FROM TEMPERATE TO ARID AREAS), TUNDRA 

The problem 

Tropica l g ra s s l ands and savannas include a wide range of ecosys t ems which cover substant ial a r e a s of the 
t ropica l world. They form a la rge a r ea for potential use by man for the growing of c r o p s , the grazing of 
an ima l s , the production of wood fuel and building m a t e r i a l s , and for r ec rea t ion and t o u r i s m . The develop­
ment of these b iomes , however , poses a number of urgent and often apparently int ractable p rob lems . These 
include the dangers of soil de ter iora t ion and e ros ion , overgraz ing , the devastat ing effects of the mi suse of 
f i re , and the encounter by man with a var iety of d i s e a s e s . The value of the native biota of these biomes has 
been inadequately understood and commonly neglected. 

In the extensive grazing lands of a r id zones , the degradat ion of na tura l vegetation and soil is p r imar i ly due to 
human in te r fe rence . Many of these lands have been degraded and des t royed within living memory . The p roces s 
of des t ruct ion i s , in many ins tances , not yet completed. Here is the scope of immedia te and urgent action. 

The t e m p e r a t e grass land ecosys tems form a continuum from tall g r a s s p ra i r i e of the humid, tempera te 
region to the short g r a s s steppes of more ar id regions and to the grazing lands of the ar id zones. Except 
for very local and somet imes ancient cult ivation, l a rge a r e a s of these biomes in the old world have been used 
for grazing over thousands of y e a r s . Extensive use for ce rea l agr icu l ture is sca rce ly more than a century 
old, having awaited the invention of an effective, sod-breaking plough. The vir tual extinction of these g r a s s ­
lands as natura l vegetation over vast a r e a s by overgraz ing , by c e r e a l agr icul ture and the development of hay 
fields and mixed farming, r a i s e s many questions of an ecological nature for which scientific and biological 
answers do not now exis t . 
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The tundras a r e t r e e l e s s a r e a s which support low-lying vegetation of s h r u b s , h e r b s , m o s s e s and l ichens . 
Vegetation is influenced by the p resence and variat ion of pe rmaf ros t . The relat ion of p r imary to secondary 
production is subject to periodic r e v e r s a l s , often assoc ia ted with migra t ing an imals which may be present 
in great n u m b e r s . Tundras have been occupied re la t ively l i t t le by man and, if so , by s p a r s e populations. 
Some of them, however, support t ranshumance graz ing , the seasonal moving of l ivestock from one a r ea to 
another . Recently the influence of modern technology is being felt as the development of oil fields and other 
natura l r e s o u r c e s begins to take place. These a r e a s a re ext remely vulnerable to all forms of d is turbance . 

The overal l objective of the project is to fur ther grazing land r e s e a r c h and development by providingan 
integrated p r o g r a m m e consis t ing of a scientific f ramework for utRizing existing information, improving r e ­
search and ca r ry ing out t ra in ing , taking into account the p r o g r e s s made a l ready by, and cur ren t act ivi t ies 
of, other governmental and non-governmental organiza t ions . These studies must take into considerat ion 
ecosys tem in te r faces . 

Poss ib le fields of action 

The major t a sks to be accomplished will include the following: 

In savannas and re la ted t ropica l g r a s s l ands : 

(1) Studies of the effects of land management and grazing on ecosys tem t rans format ion , including changes 
in biocl imat ic conditions. 

(2) Compara t ive studies of domest ic and wild an imals (as individual spec ies and as natura l groups within 
ecosys tems) with a view to finding the most efficient p roducers of prote ins ; where appropr ia te as 
tour i s t a t t rac t ions and natura l gene pools; and as influence in the maintenance of ecosys tem integri ty 
and stabRity. 

(3) Studies of the effect of f i res in different a r e a s , including the co-ordinat ion and m o r e scientific pu r ­
suit of many existing exper iments on different intensi t ies and t imes of burning. 

In ar id zone g r a s s l ands : 

(1) Studies of the resu l t s of the es tabl ishment of pas tu re s and herbaceous plants for graz ing, shrubs 
for browsing, and mix tu res of g r a s s , forbs and shrubs for genera l pu rposes . 

(2) Studies of the effects of the use of inorganic f e r t i l i ze r s on ecosys tems as a whole, and especial ly 
because the i r effects on the soR biota a re prac t ica l ly unknown in this kind of ecosys tem. 

(3) Evaluation, in different land-use a r e a s , of the phenomena of water spreading and runoff u s e , in r e ­
lation to landscape features and possible engineering works and taking into account land-use p r a c ­
t ices employed in ancient t i m e s . 

(4) Studies on the problem of wind e ros ion which, in addition to overgraz ing , is a major factor in the 
desert i f icat ion of ar id lands and adjacent a r e a s . 

In t empera t e g r a s s l ands : 

(1) Analysis of the changes in ecosys tem components and p r o c e s s e s attendant on different in tensi t ies 
of grazing p r e s s u r e and management p r a c t i c e s , including development of the computer -s imula t ion 
approach to p lan t -herb ivore re la t ionsh ips . 

(2) Comparat ive s tudies of monocul ture and rotat ing p r ac t i c e s . 
(3) Analysis of the changes occurr ing in the s torehouse of fer tRi ty , and the effects of these changes on 

soR s t ruc tu re and water ba lance . 
(4) Evaluation of the long- t e rm consequences of changes of ni trogen content through ploughing and cul ­

tivation of g r a s s l a n d s . 
(5) Asse s smen t of the consequences of cropping for soR microf lora and fauna. 
(6) Studies of the effects of management on the t r ans fe r of d i s ea se s between man and an ima l s . 

In tundras : 

(1) Asses smen t of changes in vegetation cove r , animal populat ions, drainage conditions and level of 
pe rmaf ros t , due to such human act iv i t ies as industry and the buRding of t ranspor ta t ion s y s t e m s , 
s t r e s s being laid on p rob lems re la ted to the slow regenera t ion ra te of tundra ecosys t ems . 

(2) Study of the instabRity of tundra ecosys t ems in re la t ion to c l imate and species d ivers i ty . 

16 



PROJECT 4 

IMPACT OF HUMAN ACTIVITIES ON THE DYNAMICS OF 
ARID AND SEMI-ARID ZONES' ECOSYSTEMS, 

WITH PARTICULAR ATTENTION TO THE EFFECTS OF IRRIGATION 

The problem 

The dese r t and s e m i - d e s e r t b iomes include an a r r a y of e cosys t ems that vary from cold to hot d e s e r t s , and 
include " m a n - m a d e " d e s e r t s resul t ing from overgraz ing , cutting and the misuse of fire in a r e a s with higher 
rainfal l . 

P r inc ipa l attention needs to be given to the various s e m i - d e s e r t and dese r t shrub ecosys tems that h i s ­
tor ica l ly have been, and now can be made , more product ive. It has been shown that the present very low 
ca r ry ing capacity can be increased enormously if grazing is carefully controlled through improvement of 
plant cover and water management . 

The spread of d e s e r t s due to man ' s act ions is of pa r t i cu la r concern and need not continue. Bet ter know­
ledge of the ecological re la t ionships that exist within these b iomes , and a be t t e r understanding of human 
att i tudes and act ivi t ies in these environments will help to prevent fur ther degradat ion and to r e s t o r e the p r o ­
ductive capacity of these lands . 

P a r t i c u l a r attention should be paid to ar id zone soi ls which can only be exploited on a wide scale by i r ­
r igat ion. Through i r r iga t ion , productivity can be increased severa l - fo ld . Before the end of this century the 
world a r ea of i r r iga ted lands may reach 300-350 million h e c t a r e s . I r r iga t ion will penet ra te more and more 
into s e m i - a r i d and even semi-humid zones , c rea t ing the opportunity of obtaining high yields of such c rops 
as wheat, r i c e , corn . Since the use of underground water is one of the ways to obtain water for i r r iga t ion , 
s tudies should be made of the availabil i ty of this r e s o u r c e . 

Unfortunately, i r r iga t ion , if wrongly designed and poorly managed, is very often followed by degrada­
tion of so i l s . In addition, many other p r o b l e m s , such as spread of human d i s e a s e , may a r i s e . The phenom­
ena of waterlogging, sal inizat ion, a lkal inizat ion, cementat ion of soi ls and eros ion of s lopes , have in many 
count r ies completely des t royed, or reduced, the fert i l i ty of mil l ions of h e c t a r e s of previously productive 
land. 

Lack of knowledge on how to obtain the highest y ie lds of plants maintaining an optimal wa te r - s a l t r eg ime 
in i r r iga ted land is the main reason for the degradat ion of i r r iga ted lands. There is a l s o a lackof knowledge 
on how to protect the land by such p rac t i ce s as re fores ta t ion . Fundamental r e s e a r c h into the problem of the 
continued productivity of i r r iga ted lands is r equ i red . Long- te rm exper ience of exist ing i r r iga t ion p rocedures 
and schemes must be compiled, studied and synthesized. 

I r r iga ted ecosys t ems should therefore be looked at in an in terd isc ip l inary way, with b io-soc ia l as well 
as ecological aspec ts being cons idered . This might include the study of the p r o c e s s e s of set t lement of 
nomadic populations. 

Poss ib le fields of action (in co-opera t ion with the internat ional organizat ions and p r o g r a m m e s concerned, 
such as FAO, WHO, WMO and IHD) 

(1) Case s tudies of r epresen ta t ive i r r iga ted ecosys t ems suffering from soil degradat ion. 
(2) Observat ion of the seasonal dynamics and evolution of a i r - p l a n t - s o i l - w a t e r re la t ionships under i r r i g a ­

t ion, and evaluation of the changes in ecosys tem components and p r o c e s s e s (such as water dynamics , 
soil organic m a t t e r , s t ruc tu re and ferti l i ty levels of soils) resul t ing from i r r iga t ion . 

(3) Studies of the water use of the cultivated i r r iga ted p lants , to de te rmine the most efficient use of water 
and to help prevent salinization and other changes in soil s t ruc tu re which may be i r r e v e r s i b l e . 

(4) Studies of the impact of man-made modifications on the mic roc l ima t e s of var ious a r id and s e m i - a r i d 
e c o s y s t e m s . 

(5) Studies of the mig ra to ry and nomadic movements of human and animal populations in response to a l t e r ­
nating per iods of ex t reme drought and humidity. 
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PROJECT 5 

ECOLOGICAL E F F E C T S OF HUMAN ACTIVITIES ON THE 
VALUE AND RESOURCES OF LAKES, MARSHES, RIVERS, 

DELTAS, ESTUARIES AND COASTAL ZONES 

The problem 

Lakes , r i v e r s , de l t a s , e s t u a r i e s , lagoons and the coas ta l zone (including inter t idal m a r s h e s and the s ea ­
weed zone) a r e natural ly productive a r e a s which supply a significant proport ion of the world ' s food protein 
and a r e also important a r e a s for ameni ty , r ec rea t ion and wildlife conservat ion. Human se t t lements tend to 
be concentrated on major l akes , r i v e r s , e s t u a r i e s , del tas and coas t l ines , and human activity is threatening 
the productivity of these zones . 

Lake and r i v e r impoundments a re changing the seasonal flow pat terns of r i v e r s , and use of water for 
i r r iga t ion is great ly reducing their- total flow. The resu l t is a reduction in the supply of silt and nutr ients 
which a r e respons ib le for the great productivity of the de l t a s , and impairment of the es tuar ine mechan isms 
whicli control aquatic production. Salt m a r s h e s a re being filled or modified, with a loss of the i r produc­
tive capacity which is important for the productivity of the whole coas ta l zone. 

Change in flow pa t te rns of major r i v e r s can also a l t e r the environment of the es tuar ine a r e a , and p r o ­
duce unforeseen effects on the human population. The flow of n i t r a t es and phosphates into lakes and r i v e r s 
from fert i l ized soils and from animal and human wastes is causing eutrophicat ion, with consequent loss of 
amenity value and a shift to l e s s des i rab le species of fish. Pollution by toxic substances is a lso a major 
p rob lem. A combination of the factors l is ted above is reducing the stocks of salmonid and other fishes which 
mig ra t e up r i v e r s to breed . Deltas have a high natura l instabi l i ty , as well as a high productivity, and tech­
nical developments in del tas have a lmost always led to de ter iora t ion of the ecosys tem. 

It is proposed that studies be conducted in co-opera t ion with the internat ional organizat ions and p r o ­
g r a m m e s concerned such as FAO, WHO, WMO, HID, LEPOR and IUCN, on a number of l akes , m a r s h e s , 
r i v e r s , d e l t a s , es tuar ine and coas ta l s y s t e m s of the world, to identify the mechan i sms underlyingthe effects 
l isted above, and to develop methods of avoiding or amel iora t ing them. 

Poss ib le fields of action 

(1) Studies on the re la t ions between human ac t iv i t i e s , r i v e r flow pa t t e rn s , sedimentat ion and es tuar ine 
mechan i sms to es tabl ish the effects of human activity on the seasonal pat tern of physical and chemical 
events in e s t u a r i e s and de l t a s . 

(2) Studies of the re la t ion between these physical and chemical events and biological production mechan i sms 
in de l tas , e s t ua r i e s and adjacent coas ta l w a t e r s . 

(3) Studies of the special p rob lems of coas ta l s e t t l emen t s , in a r e a s where es tuar ine flushing methods a r e 
lacking, to es tabl ish effective methods of waste disposal which p r e s e r v e the quality of the coasta l 
environment . 

(4) Analysis of the effects on human populat ions, through changes in such factors as b ioc l imate , productivity, 
or r ec rea t iona l and cul tura l value of l akes , m a r s h e s , r i v e r s , de l t a s , e s tua r i e s and coasta l zones. 

PROJECT 6 

IMPACT OF HUMAN ACTIVITIES ON MOUNTAIN ECOSYSTEMS 

The problem 

Mountainous landscapes a r e of paramount impor tance for the b iosphere and for hurnanity. Much of the fresh 
water of r i v e r s and of a r t e s i an bas ins or ig ina tes in mountain r eg ions . Geochemical and mechanical t r a n s ­
portation of many subs tances s t a r t s in mountain a r e a s . Substances a re t ranspor ted to lowlands and even­
tually en te r the oceans . The c l ima te , sunlight, quality of a i r and minimal pollution all contribute to the 
impor tance of mountain a r e a s for the r ec rea t ion and well-being of man. 

In many ways , mountains r ep re sen t " i s lands on land" , and have a number of c h a r a c t e r i s t i c s in common 
with oceanic i s lands . Isolated as they a r e from one another , they have a high degree of endernism, re l ic t 
species and communi t ies . Some of them have also human populations adapted to these environments and 
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completely dependent on their production. They are further extremely vulnerable to disturbance by man's 
activities. 

From the point of view of land use, the mountain forests are important for the proper maintenance of 
water supply and climatic conditions on the plains below. There is an increasing interest in the multiple use 
of mountain areas for hunting, fishing, recreation, tourism, water regulation, hay production and grazing. 
All these may lead to the increased development of technical installations and transportation routes. 

Deforestation, misguided forest management methods, unwise ploughing, overgrazing, poorly designed 
road construction and mining, are often followed by erosion of soils and the exposure of rocks and formation 
of stony deserts. Catastrophic floodings, mass movements of land, exhaustion of the rivers and springs and 
disappearance of fauna and flora are typical results of poor management of the meadow, forest and aquatic 
ecosystems in mountains. The adverse consequences of all these phenomena are felt as far as into the val­
leys, the plains and the deltas. 

The threat of unwise human activities in these ecosystems and the irreversible nature of the deteriora­
tion which would ensue, present challenges requiring urgent attention. There is a need, therefore, to study 
the stability - or lack of stability - of vegetation and soils in relation to the requirements for successful 
adaptation to, and use of, such areas. 

Possible fields of action (in co-operation with the international organizations concerned) 

(1) Evaluation of the inputs and outputs of mountain areas with particular reference to problems of erosion 
and instability. 

(2) Investigation of the mechanisms involved in the evolution of species and ecotypes, the survival of relict 
forms and the introduction or reintroduction of species in these regions. 

(3) Promotion of studies of the responses of high mountain ecosystems to man-made disturbances, with at­
tention to long-established land use practices and to the impact of activities associated with recreation, 
tourism, water and other resource development, including the hydroelectric projects, and summer 
pasturage. 

PROJECT 7 

ECOLOGY AND RATIONAL USE OF ISLAND ECOSYSTEMS 

The problem 

Because of their isolation and limited size, and the restr ict ions imposed by substrate, islands often develop 
unique and highly fragile biotic communities that lack many of the components found in continuous continental 
areas . They often support a wide range of endemics that have evolved locally or have survived only because 
of the isolation j and inherent protection against invaders - that these physiographic units provide. 

Moreover, many islands were settled long ago, and their human populations have often developed unique 
characteristics in response to their isolation and to their physical environment. 

Islands, especially small and remote islands, are particularly vulnerable to human interference, in­
cluding man's deliberate or accidental introduction of animals and plants. As a result, the natural biotic 
communities which are characteristic of a very long evolution, hitherto relatively well protected against 
outside interferences, are readily disrupted or destroyed. If man is to use and manage island environments, 
without destroying the native fauna and flora, it is essential that the ecology of these islands be better 
understood. 

For many islands, tourism is the principal mainstay of the economy. Studies leading to the wise manage­
ment of these physiographic units have therefore a particularly great socio-economic importance. 

Islands have been described as ideal laboratories for the study of demography, evolution and population 
genetics, immunology, and interactions between species. In few other places on earth does the necessity 
for achieving a balance between populations and environments become more quickly apparent, and in few 
other places is it easier to study direct interactions between populations and environment. 
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Poss ib le fields of action (in co-operat ion with the internat ional organizat ions and p r o g r a m m e s concerned, 
such a s РЛО, WHO, WMO, IUCN and LEPOR) 

(1) Analysis of the s t r u c t u r e , dynamics and stability of e c o s y s t e m s on se lected is lands r e p r e s e n t i n g the 
range of var iat ion of island types , from t ropica l to polar i s l a n d s , from n e a r - s h o r e to distant oceanic 
i s lands, c o r a l format ions , d e t r i t u s i s l a n d s , volcanic i s l a n d s , e tc . 

(2) Investigations of the factors leading to s u c c e s s or fai lure in spec ies colonization and establ i shment on 
selected i s lands , including interact ion between species and the es tabl i shment of biotic c o m m u n i t i e s . 

(3) Analysis of factors leading to stabil ity or instabil ity in island biotic c o m m u n i t i e s , with p a r t i c u l a r ref­
e r e n c e to the disturbing effects of human act iv i t ies and to r e s i s t a n c e to invasion by new s p e c i e s , but 
a lso with r e f e r e n c e to h u r r i c a n e s , volcanism and other n a t u r a l p r o c e s s e s . 

(4) Study of factors leading to the evolution of r a c e s and spec ies in island environments and analys i s of fac­
t o r s favouring survival of re l ic t spec ies and communit ies of plants and a n i m a l s . 

(5) Study of socia l , economic and biological p a r a m e t e r s among human populations on selected i s lands , to 
elucidate ways in which isolated and t rad i t ion-or iented cu l tures can adjust to the impact of modern tech­
nological society. 

(G) Feasibi l i ty for long-range planning for ra t ional use of island environments and the means for maintaining 
environmental quality under varying levels of human population density, in o r d e r to provide a high de­
gree of economic benefits for island peoples while maintaining suitable environmental condit ions. 

(7) Investigation of the re la t ions between demography and environment on selected i s lands , including studies 
of immigra t ion and e m i g r a t i o n . 

P R O J E C T 8 

CONSERVATION OF NATURAL AREAS AND 
OF THE GENETIC ¡MATERIAL THEY CONTAIN 

A. Co-ordinated world-wide network of protected a r e a s 

The problem 

It is recognized that the es tabl ishment of r e s e r v e s , protected and managed in var ious ways, is of importance 
to mankind through the role they can play in meeting scient i f ic , economic, educational , cul tura l and r e c r e a ­
tional needs . Such a r e a s a re i r r ep laceab le for s tudies of ecosys tems of var ious kinds and of fundamental 
impor tance to the P r o g r a m m e . They r ep re sen t base l ines or s tandards against which change can be m e a s ­
ured and the per formance of other ecosys t ems judged. They r ep re sen t a means for maintaining the gene 
pools of species of p lan t s , an imals and m i c r o - o r g a n i s m s in all of their d ivers i ty . Unfortunately, the p r e s ­
ent sys tem of r e s e r v e s and pro tec ted , managed a r e a s is inadequate in i ts representa t ion of species and eco­
sys t ems on which many r e s e a r c h projec ts will be concentra ted . 

Action to es tabl ish an adequate network has so far met with disappointing resu l t s in many coun t r i e s . 
Efforts to take full advantage of the multiple values such a r e a s can offer to any nation have been insufficient. 
It is proposed, t he re fo re , in co-opera t ion with the in tergovernmenta l and non-governmental organizat ions 
concerned, to a s s i s t governments to se lec t , to set aside and to manage the a r e a s needed to provide the r e ­
quired internat ional network. 

Poss ib le fields of action 

(1) Evaluation of exist ing information on r e s e r v e s and protected a r e a s to de te rmine the degree to which 
they satisfy existing and foreseeable needs for a world network of protected a r e a s . 

(2) Location of ecosys t ems lit t le affected by man , of cen t re s of d ivers i ty , and of a r e a s where the wild p ro ­
geni tors of domest ic species and exis t ing, but endangered, domest icated species and va r i e t i e s , a re 
s t i l l to be found; provision of adequate protect ion and management for these a r e a s . 

(3) Ass i s tance to Member States in es tabl ishing an adequate network of protected a r e a s . 
(4) Promotion of acceptable s tandards for management of these protected a r e a s and ass i s t ance to Member 

States in achieving these . 
(5) Ass i s tance in organizing scientific and educational ac t iv i t ies re la ted to these s i t e s . 
(6) Es tabl i shment of a recognized and acceptable degree of international concern for the long- te rm c o n s e r ­

vation of these a r e a s , through the i r designation as biosphere r e s e r v e s and the promotion of s tandards 
for the i r conservat ion . 
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В. Conservat ion of animals and p lants , including m i c r o - o r g a n i s m s 

The problem 

Considerable and growing concern has been expres sed that many species and var ie t ie s of potential or c u r r e n t 
use to man a r e d i sappear ing as a consequence of his ac t iv i t ie s . It is important that the widest possible di­
vers i ty of such species be maintained: 

(i) for the ecological health and functioning of the b iosphere; 
(ii) for d i rect use as n a t u r a l r e s o u r c e s ; 

(iii) for t h e i r educat ional , scientific and cul tura l values; and 
(iv) for the i r potential future contribution to m a n ' s survival and well-being. 

Lost species and genetic diversi ty cannot be replaced or reconst i tu ted. It is important therefore that 
specia l m e a s u r e s be taken to p r e s e r v e these s p e c i e s . For s o m e , a sys tem of r e s e r v e s or specially managed 
a r e a s may be adequate. F o r many o t h e r s , other m e a s u r e s will be r e q u i r e d , including s torage and r e g i s t r y 
s y s t e m s for plant seeds and propagules and/or the maintenance of carefully managed breeding populations 
for protect ing the genetic d iver s i t i e s concerned, and the enactment and enforcement by nations of a p p r o p r i ­
ate conservat ion m e a s u r e s . The act ions given below will be undertaken in co-operat ion with the competent 
in tergovernmenta l and non-governmental organizat ions, such as FAO, IUCN and ICSU. 

Poss ib le fields of action 

(1) Expansion, co-ordinat ion and improvement of methods in existing gene banks and data s torage and r e ­
t r i e v a l s y s t e m s , so as to include the widest range of cultivated species and populations and thei r wild 
r e l a t i v e s and p r o g e n i t o r s . 

(2) Es tab l i shment of special m e a s u r e s of protect ion and management to guarantee the perpetuation in the 
field of wild and domest ic spec ies and v a r i e t i e s . 

(3) Ass i s tance to s h o r t - t e r m emergency m e a s u r e s to safeguard endangered spec ies and v a r i e t i e s , or to 
r e s c u e and maintain those severe ly threatened by human act iv i t ies . 

(4) Extension and improvement of the exist ing inventor ies and a s s e s s m e n t s of the s tatus of spec ies . 
(5) A s s e s s m e n t of the population d y n a m i c s , habitat r e q u i r e m e n t s and sustainable yields for al l species being 

exploited c o m m e r c i a l l y , with p a r t i c u l a r attention to the minimum a r e a s requi red for optimum c o n s e r ­
vation of the widest s p e c t r u m of species and v a r i e t i e s and for ensur ing high species divers i ty . 

(6) Prov i s ion of information and a s s i s t a n c e needed to control exploitation r a t e s through national and i n t e r ­
national m e a s u r e s and a g r e e m e n t s . 

(7) Es tab l i shment of guidelines for management of species and the i r hab i ta t s . 

PROJECT 9 

ECOLOGICAL ASSESSMENT OF PEST MANAGEMENT AND FERTILIZER USE 
ON TERRESTRIAL AND AQUATIC ECOSYSTEMS 

The problem 

Although this problem has been cons idered in other p r o j e c t s , in connexion with the equally significant effects 
of industr ia l izat ion and urbanizat ion, it has an influence on so many e c o s y s t e m s that it should be detailed as 
a s e p a r a t e project . 

Crop p e s t s a r e art i f icial ly control led in intensive a g r i c u l t u r e and fores t ry through two pr incipal kinds 
of ac t iv i t ies : namely, c r o p breeding for pest r e s i s t a n c e and application of c h e m i c a l pes t ic ides . This sys­
tem has been eminently successful in producing consis tent ly high yie lds of food and fibre for m o r e than 30 
y e a r s in many p a r t s of the world. T h e r e is reason to bel ieve, however, that major difficulties a r e likely 
in the next few decades - difficulties that a r e likely to be surmounted only through a major international ef­
fort to develop a l ternat ive s t r a t e g i e s for management of pest populations. 

Two p a r t i c u l a r c a t e g o r i e s of prob lems a r e of world-wide concern. The first c o n c e r n s the broad en­
vironmental consequences of widespread use of chemical pes t ic ides ; the second, the declining effectiveness 
of chemical control in many a r e a s . In solving p r o b l e m s of the first type, and in developing new a p p r o a c h e s , 
sound ecological r e s e a r c h on new methods is e s s e n t i a l . This internationally co-ordinated ecological p r o ­
ject is a n e c e s s a r y complement to the special ized agronomic approaches to pest control actively being pur­
sued by individual nations and FAO. 
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F e r t i l i z e r s which a re excessively or inappropria te ly applied may have widely d i spersed adverse effects 
on aquatic ecosys tems and ground water r e s o u r c e s . Additional r e s e a r c h is n e c e s s a r y to a s s e s s the magni ­
tude of this problem and to elucidate the mechan i sms of t r anspor t within and between e c o s y s t e m s . 

Cultivation to control weeds and fire to control b rush , weeds and plant d i s ea se s may resu l t in increased 
soil e ros ion . Rotations of c rops to control weeds , plant d i s e a s e s , nematodes and insect pes ts may resu l t 
in inc reased cultivated su r f aces , i nc rease in e ros ion r i sk with resul t ing salt concentrat ion in aquatic s y s ­
t e m s , and reduction in the a r e a s available for forest and other non-cult ivated use . 

Herb ic ides a r e only par t ia l ly se lec t ive; non- targe t spec i e s , both within and near the a r ea of application, 
may be adverse ly affected. Some herb ic ides can p e r s i s t from one y e a r to the next in the soi l . Crop and 
other species grown in the crop y e a r following the application of such herbic ides may be adverse ly affected. 

The ecological r e s e a r c h to be under taken, in c lose co-opera t ion with the competent internat ional o rgan i ­
za t ions , such as FAO, WHO and WMO, will be d i rec ted toward obtaining information which wül be of value 
to all countr ies in pest management and enhancement of productivity with a minimum of adve r se effects on 
non- target spec ies and on the environment . 

In many c a s e s , collection of basel ine information will be n e c e s s a r y in o rde r to analyse the cu r r en t s ta tus 
of t e r r e s t r i a l and aquatic e c o s y s t e m s , or of populations of selected indicator spec ie s , before a s s e s s m e n t 
of the impact of pest management and the increas ing use of f e r t i l i z e r s can be made . 

Poss ib le fields of action 

(1) Collection of basel ine information in selected ag r i cu l tu ra l , forest and aquatic r e s e a r c h s i tes wi thinland-
scapes of known pa t te rns of pest management and fe r t i l i ze r u s e . Such basel ine information will include 
data on: soil c h a r a c t e r i s t i c s ; weather and c l imate ; plant, animal and microbiological spec i e s , including 
indigenous, introduced, cul t ivated, managed and unmanaged taxa. 

(2) Collection and analysis of s ta t i s t ica l ly adequate samples of so i l , wa t e r , a i r and biota , with pa r t i cu la r 
emphas i s on analysis for r e s idues of pes t i c ides , chemica l s and plant nu t r i en t s . Such ana lyses should 
be made on samples collected at s ta ted in te rva l s before and after application of pest ic ide chemica ls or 
f e r t i l i z e r s . 

(3) Promot ion of population s tudies of t a rge t and non- targe t spec ies in the r e s e a r c h s i tes and in the a g r i ­
cu l tu ra l , forest and aquatic e cosys t ems in the landscapes within which the r e s e a r c h s i tes a r e located. 
Such s tudies should be maintained over at l eas t t h ree y e a r s following the es tabl ishment of basel ine va l ­
u e s . Population studies a r e especial ly needed on "sent ine l" and " indica tor" spec ies - those spec ies in 
which changes in biological and population c h a r a c t e r i s t i c s may have forecast ing and predict ive value 
with r e spec t to impending changes in product ivi ty , d ivers i ty and stabil i ty of ecosys tems and indeed land­
scapes as a whole. 

(4) P romot ion of population s tudies based on the integration of ecological approaches to pest control by 
chemica l and agronomic methods . Included he re a r e s tudies of the population dynamics of spec ies a s ­
sociated with p e s t s , and the rh le of spat ia l and t empora l heterogenei ty in ecosys tem stabil i ty. 

(5) Evaluation in co-opera t ion with organizat ions respons ib le for information d isseminat ion , advice , policy 
and action with r e spec t to pest management and fer t i l izat ion, of the r i s k s , cos ts and benefits - soc ia l , 
es thet ic and economic - of different pest management and fert i l izat ion p r a c t i c e s , including a s s e s s m e n t 
of rea l ized i n c r e a s e s in productivity and any adve r se effects on non- targe t spec ies and on the environment . 

(6) Formula t ion and disseminat ion of information on the effects , both beneficial and a d v e r s e , of the a l t e r ­
nate methods of pest management and fer t i l izat ion studied. 

(7) Development and tes t ing of predic t ions of the envi ronmenta l impact of a l te rnate methods of pest manage­
ment and the fertRization of ag r i cu l tu r a l , fores t and aquatic ecosys t ems through sys t ems ana lys i s , 
s imulat ion s tud ies , model ref inement and technology a s s e s s m e n t . 

(8) Disseminat ion of information on the environmenta l impact of a l t e rna te methods of pest management and 
of fer t i l izat ion of ag r i cu l tu ra l , forest and aquatic e c o s y s t e m s , in o rde r that such ecosys t ems may be 
managed for enhanced and sustained productivity and environmenta l quality. 
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PROJECT 10 

EFFECTS ON MAN AND HIS ENVIRONMENT OF MAJOR ENGINEERING WORKS 

The problem 

Man, in modifying his environment , should use technology to s imultaneously achieve entranced economic de ­
velopment without impai r ing environmental quality. Since the development of new technologies has made 
possible engineering works (such as d a m s , highways and t r anspo r t sys tems) on a scale not previously a t ta in­
able , a fuller knowledge of the total consequences of such works is requi red . 

Some of the contemplated or planned works a r e on such a mass ive scale that they will r equ i re a major 
p r o g r a m m e of r e s e a r c h to es t imate these consequences . The re a r e , however, a number of more modest 
works on which the re is a l ready available a cons iderable body of exper t i se and information. 

The objective of this category of pro jec ts is to encourage sys temat ic and compara t ive studies of the 
complex ecological consequences of such works and to provide guidelines to governments and internat ional 
agencies on how this type of engineering work could be c a r r i e d out with fewer adve r se environmental 
consequences . 

Through this study project , the MAB P r o g r a m m e will seek to collect and e labora te information which 
will a s s i s t Member States and internat ional organiza t ions , at the i r r eques t , in the development and appl i­
cation of ecological a s s e s s m e n t in planning major engineering s c h e m e s . 

Member governments and other internat ional organizat ions concerned a r e invited to s t imula te and, where 
they have specific p r o g r a m m e s a l r eady , to par t ic ipate in an integrated p r o g r a m m e of r e s e a r c h on this problem. 

Poss ib le fields of action 

(1) Case studies of the consequences of such engineer ing works . These studies should: 
(a) a s s e s s before the scheme is s t a r t ed : the dis t r ibut ion, n u m b e r s , health and socio-economic s t r u c ­

ture of the huinan population within the a r ea mos t likely to be affected by the works; the broad 
c h a r a c t e r i s t i c s and s t ruc tu re of the environment within the a r e a , such as the composition of flora 
and fauna and soil c h a r a c t e r i s t i c s ; 

(b) a s s e s s during the construct ion of the works the adaptation of the human population and the modifi­
cation of i ts environment; 

(c) a s s e s s at in tervals after completion the total human and environmental consequences of the works . 
(2) Collation and analys is of information on the bas i s of these case s tud ies , and elaborat ion of ecological 

pr inciples from this analysis which could be useful for: 
(a) governments and agencies who might wish to c a r r y out and analyse the r e su l t s of future surveys and 

r e s e a r c h ; 
(b) governments and in pa r t i cu l a r internat ional agencies which a re planning and executing such en­

gineer ing works , in o rde r that they might be aware of the undes i rab le consequences of them. 

PROJECT 11 

ECOLOGICAL ASPECTS OF ENERGY UTILIZATION 
IN URBAN AND INDUSTRIAL SYSTEMS 

The problem 

The ex t remely rapid growth of c i t ies and the development of indus t r ia l iza t ion , in both developing and devel­
oped coun t r i e s , is associa ted with prob lems of ecosys tem modification and of human adjustment to changing 
envi ronments . These prob lems range from those of environmenta l imbalance to those of nutri t ion and public 
heal th , to those concerned with the broadest aspec ts of national and regional economy and society. 

In o rde r to obtain a p roper unders tanding of these p r o b l e m s , it a p p e a r s , on the face of it , that it is 
n e c e s s a r y to approach the study of these sys t ems from multiple points of view, in t e r m s of their influence 
on other pa r t s of the b iosphere and by using the community knowledge of both the social and natural s c i ences . 
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These sys t ems a r e in a state of continuing d isequi l ibr ium, and the i r t ransformat ion from one sor t of com­
plex sys tem to another r e q u i r e s investigation of factors re la t ing to the i r d i sequüibr ium s ta te . Urban en­
vironments a r e aggrega tes of human beings intensively using p r i m a r y and secondary products produced e l s e ­
where , accumulat ing was tes which a r e disposed of r a t h e r than recycled and thus radical ly changing the natura l 
o rder of nutrient distr ibution and availabil i ty. 

An holist ic compar i son of the dynamics of urban and indust r ia l ecosys t ems can best be approached by 
focusing attention on cer ta in pa r t i cu la r c h a r a c t e r i s t i c s of urbanization and industr ia l iza t ion. 

A useful entry into the problem follows from the recognit ion that the in terac t ions between man and the 
r e s t of the b iosphere i nc r ea se with the product of the number of men and the energy expenditure pe r man . 
Exper ience has shown that these in terac t ions a r e , all too often, de le te r ious . Thus it would seem appro ­
pr ia te to promote s tudies on the pe r -cap i t a needs of different human socie t ies and se t t l emen t s , d i rec ted p a r ­
t icu lar ly toward the r e s e a r c h and development of technologies which will permi t human life pa t te rns of high 
quality but with m o r e ra t ional use of energy . 

Member S ta tes , with the a s s i s t ance of competent internat ional organiza t ions , a r e invited to par t ic ipa te 
in an in te rd isc ip l inary p r o g r a m m e of s tudies on the functioning of urban and indus t r ia l s y s t e m s , with e m ­
phasis placed on the unifying and fundamental role of energy in man-envi ronment in terac t ions in these s y s t e m s . 

Poss ib le fields of action 

(1) Evaluation of the extent and spread of urban sys t ems and other m a n - m a d e sur faces in the b iosphere . 
(2) Investigation of the influence of urban in f ra s t ruc tu res on ecosys tem dynamics . 
(3) Studies on the energe t i cs of urban and indust r ia l sy s t ems such a s : 

(a) the energe t i cs of human t r anspo r t and communica t ions , including the effects of spat ial pa t te rns on 
the energe t i cs of t r anspor t ; 

(b) the energe t i cs of human habitat ions; 
(c) the energe t i cs of indus t r ia l engineering and construct ion works . 

(4) Specific waste recycl ing projec ts with emphas i s on energe t ic a s p e c t s , including such aspec ts as a s s e s s ­
ment of the r a t e s of accumulat ion and r a t e s of breakdown of human was tes and synthetic compounds in 
soi ls and w a t e r s , and the capacity of o rgan i sms to reduce and decompose these subs tances in different 
c l imat ic and ecological r eg ions . 

(5) Evaluation of the impacts of urbanizat ion on ag r i cu l t u r e , fo res t ry and r u r a l life in the hinter lands of 
c i t i e s , taking pa r t i cu la r account of the zones of in teract ion between urban and r u r a l s y s t e m s . 

PROJECT 12 

INTERACTIONS BETWEEN ENVIRONMENTAL TRANSFORMATIONS 
AND GENETIC AND DEMOGRAPHIC CHANGES 

The problem 

The impact of recent and cu r ren t population t r ans fo rmat ions through rapidly increas ing populat ions, changes 
in genetic and demographic s t r u c t u r e s , differences in human adaptabil i ty, occupational shif ts , and m i g r a ­
tion, a r e recognized to have marked effects on man ' s environment and tomodify man-envi ronment re la t ions 
in genera l . 

Two r e s e a r c h and development s t r a t eg ie s seem to be suggested by this postula te . F i r s t , one concerned 
with demographic var iab les t h e m s e l v e s . Then, a second concerned with re la t ions among population dens i ­
t i e s , population d i s t r ibu t ions , r e s o u r c e s , and se t t lement pa t te rns in different cul tura l s i tuat ions. The p r o ­
posed act ivi t ies m u s t , of necess i ty , be developed by Member States and with the a s s i s t ance of WHO, ICSU 
and other competent internat ional and national bodies . 

Poss ib le fields of action 

(1) Comparat ive studies of the dynamics and adaptabili ty c h a r a c t e r i s t i c s of human populations, a n d t h e c o n -
sequences of demographic changes on var ious envi ronments . 

(2) Systematic at tempt at defining " c a r r y i n g - c a p a c i t i e s " in a number of soc io-cul tura l set t ings and environ­
m e n t s , perhaps through the development of models of c a r ry in g -cap ac i t i e s . 
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(3) Development of conceptual tools for a s s e s s i n g and evaluating policies re la t ing to the numbers and d i s ­
t r ibut ions of people in var ious count r ies and reg ions . 

(4) P repa ra t i on of recommendat ions concerning populat ion-environment re la t ions and p r o g r a m m e s for use 
by governments and internat ional organizat ions concerned with such p r o b l e m s . 

PROJECT 13 

PERCEPTION OF ENVIRONMENTAL QUALITY 

The problem 

The socia l , na tura l and man-made envi ronments a r e closely re la ted in the dimension of environmental qual­
ity. Approaching the question of environmental quali ty, man should be aware that he is himself a m e m b e r 
of the b iosphere , shar ing the same roots with all other living beings and thus being in pa r tne r sh ip with them. 
On the other hand, he h a s , because of his knowledge and power , the full responsib i l i ty for the b iosphere . 
Empi r i ca l s tudies emphas ize the impor tance of m a n ' s percept ion of the envi ronment . The mutual i n t e r r e ­
lat ionship between humans and the i r envi ronments can be isolated for sepa ra te d iscuss ion at different s ca l e s : 
e . g . in t e r m s of persona l space , l a rge a rch i t ec tu ra l space (aes the t ics ) , roads and pathways, neighbourhoods, 
the ci ty , l a r g e r conceptual regions (natural beauty and open space) , and coun t r i e s . 

Pe rcep t ions vary with different cul tura l g roups , each seeking to uti l ize the environment which they p e r ­
ceive in different ways. 

Regard le s s of human p re f e r ences , ce r t a in envi ronments set l imi t s upon human numbers and forms of 
land u s e . The es tabl ishment of ecological and cul tura l c r i t e r i a which can guide the shaping or modification 
of the environment is essen t ia l . Man can to le ra te a wide but not unlimited range of environmenta l condit ions. 
In o r d e r to es tabl i sh the ra t ios and re la t ionships between quality and quantity, se t s of ind ica tors need to be 
developed to plan for future changes . 

The escala t ion of m a n ' s impact on the landscape due to the effects of technological advance and the d i ­
ve rs i ty of c i r cums tances imposed by physical cons t ra in t s imply a flow of r e s o u r c e s and a constant r e inves t ­
ment thereof. 

Effective methods of measur ing the p a r a m e t e r s , e . g . the effects of s enso r i a l s t imul i in urban and non-
urban populat ions, is a formidable task requ i r ing r e s e a r c h which is in te rd isc ip l inary in n a t u r e . 

Poss ib le fields of action 

(1) Analysis of percept ion of environment in different regions and c u l t u r e s , to seek the major cul tura l de ­
t e rminan t s affecting environmenta l percept ion in var ious soc ie t i e s . This ana lys is should include different 
kinds of cu l tu re s , and might be approached, for example , through s tudies of: 
(a) percept ions of environmenta l haza rds ; 
(b) percept ions of visual or acoust ic sur roundings ; 
(c) percept ions of l andscape , in both its aes the t ic and h is tor ic a s p e c t s , and in t e r m s of i ts past or p r o ­

posed remodel l ing by man. 
(2) C r o s s - c u l t u r a l s tudies of environmental p r e f e r e n c e s . 
(3) Studies to es tabl i sh soc io-cu l tu ra l and physical indices of environmental quali ty, with t e s t s of the i r 

predict ive effect iveness. 
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VI. INFRASTRUCTURE AND LOGISTICS 

1. The Council considered that the research 
projects under the Programme would require the 
utRization of some kind of network of research fa­
cilities in areas representative of the significant 
subdivisions of the biosphere. It felt that these fa­
cilities would correspond to various levels of com­
plexity and sophistication. Such facilities include 
what might be called research points, where simple 
measurements and observations could be made, 
research stations, where certain aspects of pro­
grammes of research could be implemented, r e ­
search centres, where there are significant per­
sonnel and equipment resources avaRable, etc. 

2. In order to ensure the proper implementa­
tion of most scientific projects under the Pro­
gramme , it will be necessary for each Member State 
participating in these projects to designate - or when 
necessary to establish - the research facilities r e ­
quired. Since many countries have already a variety 
of research centres, stations and organizations, it 
is not foreseen that there will be a need to establish 
many new facilities. It appears necessary, how­
ever, that the research capabilities of these existing 
institutions be brought to the proper levelto enable 
them to participate effectively in the projects of 
interest to the country concerned. Since the major­
ity of projects under the Programme are intended 
to be problem-oriented, the establishment or rein­
forcement of research facilities wül be primarily 
directed towards the actual needs of participating 
countries. 

3. The Council recognized that the nature of 
research and laboratory facilities available, or r e ­
quired, at any particular study site will depend, in 
part, on its accessibility. In remote areas , a self-
contained field station may be needed to provide 
accommodation and laboratory facilities for r e ­
search that needs to be done on site. Inmany coun­
t r ies , though, a large number of field projects may 
be undertaken by personnel who are continuously 
headquartered at their permanent university de­
partment or research establishment. These per­
sonnel may be conducting research in a variety of 
ecosystems not directly adjoined by a field station. 
Transport facilities are particularly important in 
this case. 

4. The Council stressed that co-operation be­
tween research stations and centres on problems 

of common interest would be an important aspect 
of MAB. It recommended that, in order to stimu­
late such co-operation and to have a clearer pic­
ture of existing research facilities, particularly 
in developing countries, the Secretariat should in­
vite Member States to complete a questionnaire on 
research centres and main stations in their own 
countries that were likely to play a significant role 
in MAB projects. It was recognized that such in­
formation was already available in some developed 
countries, and that in all countries the decision as 
to whether a particular centre or station would take 
part in MAB projects rested entirely with the coun­
try concerned. It was felt desirable, however, to 
conduct this survey as a useful tool for world-wide 
appreciation of the possibilities of implementation 
of MAB projects. It was also considered that the 
survey could show areas where new research fa­
cilities might usefully be developed or established. 
In the undertaking of this survey, full use should 
be made of previous related compilations. 

The Council also felt that National Committees 
should, at an early stage, be invited to provide a 
synopsis of the plan of work being undertaken by 
each national project and a description of the site 
or area or problem being studied. In addition to 
a minimum site description, each National Com­
mittee might be asked to provide a description of 
existing experimental facilities and a listing of 
personnel and pertinent research papers. 

5. The Council stressed that research could 
be conducted not only through the physical facili­
ties such as those mentioned above, but also 
through other arrangements at the national level, 
such as committees, research units, workshops, 
expeditions, etc. 

6. The Council reiterated that any effective 
study of international dimension on the structure, 
functioning and conservation of the biosphere and 
its component parts must necessarRy be based on 
a set of comparable observations of various bio­
logical, physical and chemical, but also social and 
epidemiological, variables. This consideration 
implies, on the one hand, the organization in co­
herent networks of research points, stations or 
centres for specific projects, and, on the other 
hand, the development of comparable methods of 
measurement and observation. 
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7. In this r e g a r d , the Council recommended 
that comparabi l i ty of r e s u l t s of r e s e a r c h from all 
pro jects be ensured at the e a r l i e s t possible s tage. 
It felt that , in many i n s t a n c e s , the exper ience a l­
ready acquired under IBP should be used. It r e c ­
ommended that the S e c r e t a r i a t study this m a t t e r 
in co-operat ion with IBP and other-appropriate o r ­
ganizations as soon as poss ib le , and that the r e ­
sults of these studies be brought to the attention of 
National C o m m i t t e e s and working groups and ex­
pert panels appointed for the formulation of detailed 
guidelines for pro jects under the P r o g r a m m e . 

3. The Council felt that , as the P r o g r a m m e 
is implemented, it may be des i rab le in c e r t a i n r e ­
gions to develop or expand p r o g r a m m e s t r u c t u r e s 
and facil i t ies which would serve the needs of sev­
e r a l countr ies in the region. Thus , for example, 
p r o c e d u r e s for the process ing and analys i s of c e r ­
tain s a m p l e s may be developed on a reg ional b a s i s , 
especia l ly where expensive equipment is r e q u i r e d , 
where t h e r e a r e economies poss ible from l a r g e -
scale operat ion or automation, or where uniformity 
and consis tency call for it. In any reg ion, t h e r e 
may be a number of l a b o r a t o r i e s with excel lent 
capabi l i t ies which a r e not fully used. A r r a n g e m e n t s 
may progress ive ly be made to use such facil i t ies 
for routine determinat ions for the whole region, 
w h e r e v e r such p r o c e d u r e would be advantageous. 
Other p r o g r a m m e s e r v i c e s which might be devel­
oped on a regional or prob lem, or where a p p r o p r i ­
ate global, b a s i s , include a r r a n g e m e n t s for data 
s torage and ana lys i s , mapping, m i c r o - n u t r i e n t 
analys i s and taxonomic identification and ver i f ica­
tion. No definite recommendat ion can however be 
made at this ear ly stage of the P r o g r a m m e . The 
Council felt, n e v e r t h e l e s s , that the Unesco Field 
Science Offices had a specia l and immedia te rule 
to play in the promotion of reg ional and sub-reg ional 
act iv i t ies . It a lso cons idered that co-operat ion 
should be developed with appropr ia te in tergovern­
mental regional, organizat ions i n t e r e s t e d in the 
P r o g r a m т . е . 

9. In many i n s t a n c e s , r e s e a r c h points , r e ­
s e a r c h stat ions or r e s e a r c h c e n t r e s a r e i n t r i n s i ­
cally connected with the p a r t i c u l a r environment in 
which they a r e located. These a r e a s and s i tes will 
be of specia l value for r e s e a r c h on the s t r u c t u r e 
and functioning of the var ious ecological s y s t e m s 
that c o m p r i s e the b iosphere . It would be des i rab le 
in p a r t i c u l a r that a number of r e s e a r c h s tat ions 
and r e s e a r c h c e n t r e s in var ious countr ies and con­
tinents dealing with p r o b l e m s of these p a r t i c u l a r 
s y s t e m s be connected through the network a r r a n g e ­
m e n t s . Such links will p rogres s ive ly be developed 
in the p r o c e s s of project implementat ion. 

10. The Council a lso s t r e s s e d the p a r t i c u l a r 
rule of "b iosphere r e s e r v e s " as basic logistic r e ­
s o u r c e s for r e s e a r c h where exper iments can be 
repeated in the s a m e places over per iods of t i m e , 
as a r e a s for education and t ra ining, and as e s s e n ­
tial components for the study of many projects un­
der the P r o g r a m m e . Cor this r e a s o n , as well as 

for the rble which such r e s e r v e s can play in the 
conservat ion of genetic m a t e r i a l of wild plant and 
animal s p e c i e s , the Council recommended that 
each par t ic ipat ing country designate " b i o s p h e r e 
r e s e r v e s " containing r e p r e s e n t a t i v e a r e a s of each 
of the major or otherwise re levant e c o s y s t e m s 
within the nat ion ' s b o u n d a r i e s . It further r e c o m ­
mended that the S e c r e t a r i a t , in co-operat ion with 
IUCN, proceed with a study of genera l c r i t e r i a for 
the es tab l i shment of such r e s e r v e s . 

11. The Council cons idered that , for c o n s e r ­
vation of var ious taxa and populations, the use of 
all modern techniques of gene r e s o u r c e s torage 
and r e g i s t r y , including gene banks, should be en­
couraged. It invited the S e c r e t a r i a t to co-opera te 
with FAO and IUCN in this r e s p e c t . The Council 
felt at the same t ime that every encouragement 
should be given to the es tab l i shment and p r o p e r 
maintenance of botanical g a r d e n s . It further r e c ­
ommended that internat ional a s s i s t a n c e be provided 
for the p r e p a r a t i o n and publication of regional f loras 
and faunas such as the Flora Neotropica. 

12. The Council cons idered that it would be 
p r e m a t u r e at this stage to r e c o m m e n d a world­
wide effort within the MA В P r o g r a m m e for moni­
tor ing changes in t e r r e s t r i a l and f resh water en­
v i r o n m e n t s , par t icu la r ly s ince the needs and 
methodology for such permanent long- term o b s e r ­
vations had not yet been fully defined, and s ince 
the United Nations Conference in Stockholm would 
cons ider the genera l problem of envi ronmenta l 
monitor ing. If felt, however, that the networks 
of MAB r e s e a r c h points , s tat ions and c e n t r e s 
which will be undertaking m e a s u r e m e n t s and r e ­
s e a r c h on the functioning and c a r r y i n g capacity of 
t e r r e s t r i a l and fresh water e c o s y s t e m s , may in 
future y e a r s play a rule in global or regional mon­
itoring s y s t e m s . 

13. The Council cons idered the fundamental 
ro le of National C o m m i t t e e s for the P r o g r a m m e . 
It reca l led that the P r o g r a m m e is an internat ional 
undertaking of scientific co-operat ion among Mem­
b e r Sta tes . The execution of the P r o g r a m m e is 
there fore p r i m a r i l y the responsibi l i ty of these 
Member Sta tes , while the internat ional organiza­
tions concerned will provide the n e c e s s a r y s t imu­
lation and a s s i s t a n c e required for such an under­
taking. In order- to e n s u r e m a x i m u m national 
part ic ipat ion in the internat ional p r o g r a m m e , to 
define and implement this national par t ic ipat ion, 
and to e n s u r e l iaison at the internat ional level , 
every Member State r e q u i r e s a permanent and fully 
qualified organizat ion. 

14. The Council recommended that, as in 
the case of previous internat ional scientific p r o ­
g r a m m e s , t h e r e should be in each country a National 
Committee for the Alan and Biosphere P r o g r a m m e , 
to per form these functions. Although the es tab­
l i shment of such National C o m m i t t e e s is a matter-
re lated to the internal organization of each coun­
t r y , some genera l pr inciples may be suggested in 
this r e s p e c t . It would appear most d e s i r a b l e , for 
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i n s t a n c e , that they be t ruly in terd i sc ip l inary with 
an i n t e r e s t in the major components of the P r o ­
g r a m m e , that they be utilized to e n s u r e the p a r t i ­
cipation of the country in the P r o g r a m m e , and that 
they include both r e p r e s e n t a t i v e s of univers i t i e s 
and r e s e a r c h organizat ions on the one hand and 
r e p r e s e n t a t i v e s from technical government d e p a r t ­
m e n t s concerned on the other hand. P a r t i c i p a t i o n 
of r e p r e s e n t a t i v e s from a g r i c u l t u r e , health and 
meteorology d e p a r t m e n t s would in p a r t i c u l a r facili­
tate co-ordinat ion at the national as well as the in­
ternat iona l level with such agencies as FAO, WHO 
and WMO. It will a lso be n e c e s s a r y to es tabl i sh 
adequate l ia ison with exist ing National C o m m i t t e e s 
for other internat ional scientific p r o g r a m m e s , 
such as those for the Internat ional Hydrological 
Decade or the Internat ional Biological P r o g r a m m e , 
which provide a l ready an organized network of 
sc ient i s t s concerned with the environment in many 
c o u n t r i e s . 

National C o m m i t t e e s will formulate and r e c o m ­
mend to t h e i r governments the p r e c i s e content of 
the i r national p r o g r a m m e , in the light of national 
p r i o r i t i e s , p r a c t i c a l poss ibi l i t ies and internat ional 
r e q u i r e m e n t s . The success of the internat ional 
P r o g r a m m e will be great ly dependent on the effi­
ciency, author i ty, composit ion and competence of 
National C o m m i t t e e s . It is r e c o m m e n d e d that such 
c o m m i t t e e s be establ i shed as soon as poss ible 
by those Member States that have not a l ready 
done so. 

15. The Council cons idered tha t , in a number 
of c a s e s , National C o m m i t t e e s may wish to r e c e i v e 
detailed comments and r e c o m m e n d a t i o n s on the 
planning and organizat ion of t h e i r national p a r t i c i ­
pation in pro jects under the P r o g r a m m e . The 
Council cons idered that МЛВ is a P r o g r a m m e which 
deals with the b iosphere as the habitat of the Iranian 
species as a whole and that its c o m p r e h e n s i v e n e s s 
on a global scale is a p r e r e q u i s i t e for the fulfilment 
of i ts object ives. It felt in this r e s p e c t that a num­
b e r of countr ies may need internat ional a s s i s t a n c e 
in the building up of t h e i r scientific and organiza­
tional m a c h i n e r y n e c e s s a r y for t h e i r part ic ipat ion 

in the MAB P r o g r a m m e . It r e c o m m e n d e d , t h e r e ­
fore, that such a s s i s t a n c e be offered through bi­
l a t e r a l or m u l t i l a t e r a l channels for the successful 
implementat ion of MAB p r o j e c t s . It a lso suggested 
the development of , ! pai r ing" re la t ions between r e ­
s e a r c h organizat ions and National C o m m i t t e e s as 
a m e a n s of a s s i s t i n g developing countr ies in the i r 
part ic ipat ion in the P r o g r a m m e . 

The CouncH further recommended that the 
S e c r e t a r i a t of MAB be reinforced so as to be able 
to provide a s s i s t a n c e to the National C o m m i t t e e s 
in the elaborat ion of t h e i r p r o g r a m m e s and in p r o ­
moting contacts between National C o m m i t t e e s . The 
organization of m i s s i o n s by experienced visiting 
spec ia l i s t s should a l so be a r r a n g e d by the S e c r e ­
t a r i a t , or otherwise . 

16. The Council e x p r e s s e d the s t rong wish that 
UNDP a s s i s t a n c e would be made available to support 
c e r t a i n r e s e a r c h and t ra ining act ivi t ies re la ted to 
the P r o g r a m m e , e i ther on a national or regional 
b a s i s , and that the inst i tut ions r e q u i r e d for such 
r e s e a r c h and t ra in ing would rece ive full c o n s i d e r a ­
tion at the s a m e t i m e . The Council invited the 
National C o m m i t t e e s and part ic ipat ing Member 
States to give appropr ia te attention to this m a t t e r 
when formulating t h e i r r e q u e s t s for UNDP a s s i s ­
tance . The Council a l so drew attention to the pos­
sibi l i t ies offered by other s o u r c e s , including the 
United Nations Population Fund, for a s s i s t a n c e 
to c e r t a i n p r o j e c t s . 

17. The СоипсД invited Member States taking 
part in the United Nations Conference on the Human 
Environment to give p r o p e r considerat ion on the 
occasion of this Conference to the al location of 
adequate internat ional funds for environmental 
s tudies and t ra ining and par t icular ly to pro jects 
re la ted to the MAB P r o g r a m m e . 

The Council invited the D i r e c t o r - G e n e r a l of 
Une sco to draw the full attention of the Stockholm 
Conference to the MAB P r o g r a m m e , as well as to 
other environmental act iv i t ies of Unesco, to indi­
cate the potentia l i t ies offered by the framework of 
the MAB P r o g r a m m e , and to underl ine the need 
for all countr ies to take full par t in it. 
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VII. EDUCATION, TRAINING AND EXCHANGE OF INFORMATION 

1. The Council considered that the P r o g r a m m e , 
to be fully effective, must be sufficiently supported 
through act ivi t ies which will include formal t ra ining 
at different levels , as well as general educational 
m e a s u r e s , including the d isseminat ion of re levant 
information to the general as well as the specia l ized 
public. The Council recognized that environmental 
education in genera l was a ve ry broad subject which 
went much beyond the scope of the P r o g r a m m e it­
self and which would have to be handled by Unesco 
and other internat ional organizat ions concerned 
through var ious means and channels . It felt how­
ever that, in view of the expanding scope and nature 
of the t ra ining and information act ivi t ies in this field, 
the Council should es tabl i sh the n e c e s s a r y organs to 
study these act ivi t ies in re la t ion to the P r o g r a m m e . 

2. In o rde r to a s s i s t the implementat ion of the 
above-mentioned act ivi t ies at the national level, and 
to facil i tate l iaison between the different discipl ines 
and profess ions concerned, the Council felt that Na­
tional Commit tees for the MAB P r o g r a m m e might 
find it des i r ab le to c r ea t e sub -commi t t ee s for edu­
cation. Whenever feasible, these sub-commi t t ees 
should co-opera te on a regional bas is and might 
even be consti tuted on that bas i s . 

3. The Council felt, fu r the rmore , that a num­
ber of s e m i n a r s and symposia might be promoted -
for the exchange of information among Member 
States on ongoing national exper iments or actual 
breakthroughs in the field of in te rd isc ip l inary en­
vironmental education at all levels . 

4. The Council considered that effective en­
vironmental education p r o g r a m m e s mus t be based 
on the general world-wide needs in this field, as 
well as on the motivat ions and r equ i r emen t s in the 
different regions and countr ies concerned. Since 
there i s a wide var ia t ion between countr ies , a s e r i e s 
of regional surveys should be c a r r i e d out, including 
considerat ion of cur r icu la , evaluation of p resen t fa­
c i l i t ies and provis ions of the a s s i s t ance n e c e s s a r y 
for the introduction of re levant ecological compo­
nents into the p resen t education p r o g r a m m e s . The 
data gathered should be fully used to allow the wid­
est possible comparison, periodic re -eva lua t ion of 
t rends and the periodic project ions requ i red for bet­
ter planning. The Council recommended that a sym­
posium on methodology of environmental education 
and on in te rd isc ip l inary approaches in education be 

organized in 1973, making use of the inquir ies and 
s tudies being made by var ious depar tments of Unesco. 

5. The basic aim of the education and training 
act ivi t ies re la ted to MAB will not only be to t ra in 
the spec ia l i s t s needed for the implementat ion of the 
P r o g r a m m e . At the same t ime, it will be n e c e s s a r y 
to promote and s t imula te in te rd isc ip l inary educa­
tional act ivi t ies in ecology and the environmental 
and social sc iences , at univers i ty level, in t e a c h e r ' s 
col leges, in p r i m a r y and secondary schools, as well 
as in out-of-school education for youth and adults . 
Cur r icu la for all levels of education also need to be 
revised , using "man and the environment" as the 
cen t ra l theme. Environmental education should in­
volve the appropr ia te integrat ion of subject mat te r 
from the social and natural sc iences into a unified 
cur r i cu lum, developed often within a new academic 
s t ruc tu r e . In this context it was thought that the 
t ra ining of " g e n e r a l i s t s " in ecology would be of 
pa r t i cu l a r impor tance . 

6. Cer ta in education and training act ivi t ies 
should concentra te on the education of non-spec ia l i s t s , 
both young and adult. The p repara t ion of i l lus t ra ted 
books for young children, which would s t r e s s man ' s 
harmony with, and responsibi l i ty for nature , should 
be encouraged. F o r the young, st i l l at the level of 
the secondary school, it is recommended that gov­
e rnmen t s consider the possibi l i ty of introducing in­
to the cu r r i cu l a those scientific discipl ines funda­
mental for understanding the natural environment 
and the pr inc ip les of i ts ra t ional management. 
F u r t h e r m o r e , in many countr ies it s eems equally 
n e c e s s a r y to develop specia l ized forms of educa­
tion for adults on the natura l environment and i ts 
ra t ional util ization. The special forms of such ac­
t ivi t ies should take into account the ecological and 
social c h a r a c t e r i s t i c s of a given country. Here ad­
vice and guidance may be proposed by the National 
Commit tee for MAB. Unesco should a s s i s t in these 
act ivi t ies by providing n e c e s s a r y basic ma te r i a l s , 
such as the r e s u l t s of inquir ies , educational ma te ­
r i a l s and teaching aids . The Council also fel t that 
the prepara t ion of a fundamental sourcebook on the 
biosphere should be promoted by Unesco. 

7. The Council recommended that special ized 
training for ecological r e sea r ch , including ecosys­
tem studies as a bas is for management, sys tems 
analysis , r emote sensing, taxonomy and mapping 
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of ecosystems, receive special attention. The lack 
of specialists in these fields appears to be, and is 
likely to remain, one of the major obstacles to the 
development of the type of research activities which 
will constitute the core of the long-term Programme. 
The handbooks prepared under IBP will provide use­
ful material for post-graduate studies. At the uni­
versity level, both graduate and post-graduate, a 
major effort should be made to promote ecology and 
ecological thinking through the formulation and adap­
tation of the necessary teaching programmes cover­
ing the different disciplines involved and suited to 
the needs of the country. Particular stress should 
be placed on field training and the use of case studies. 

8. Existing training centres and courses for 
post-graduate students in ecology, as well as courses 
in the integrated study and rational management of 
natural resources established withUnesco's support, 
should be further developed. Efforts should be made 
by governments and Unesco to organize new train­
ing courses within the framework of MAB. These 
would include a field work component and would take 
place preferably in developing countries. 

9. Facilities for exchange of students between 
universities and training centres should be expanded 
through the provision of scholarships and fellowships, 
making use of the MAB machinery. 

10. Special environmental teaching programmes 
and courses for engineers, architects, agricultural­
ists, foresters and other specialists, should be pro­
moted. Particular attention should also be given to 
the introduction of ecology in the training of potential 
decision-makers such as economists, lawyers and 
administrators. Finally, efforts should be made to 
stimulate a proper concern of environmental prob­
lems and values in those presently responsible for 
policy and decision making. 

11. The establishment of training centres and 
organization of special courses for field assistants 
and other technicians should be encouraged. The 
Council stressed in this connexion the lack of differ­
ent types of technicians for supporting the recom­
mended research projects in many countries. 

12. A series of symposia focused on the natu­
ral and social sciences content of the Programme 
should be organized at an appropriate stage, so as 
to contribute to the development of knowledge, to 
promote the most active exchange of information, 
and to facilitate the continuous review of research 
directions and objectives. 

13. The development and if necessary creation, 
at the highest attainable level, of multidisciplinary 
training and research centres in general environmen­
tal ecology should be promoted through the MAB 
machinery in various geographical regions. These 

centres should be promoted at local, national or 
multinational levels, with a view to the training of 
potential leaders in this field. Governments may 
apply to UNDP for financing such projects. 

14. Regarding the general education of the public 
on the relationships between man and the biosphere, a 
series of out-of-school activities should be promoted 
where appropriate, by National Committees. These 
activities might include the preparation and productior 
of relevant audio-visual materials in different lan­
guages, the strengthening - or creation if necessary-
of national mass media centres, and the promotion of 
other pertinent activities (including objective radio 
and television programmes) which would lead to 
a public awareness of the need to actively parti­
cipate in environmental matters. In this connexion, 
great care should be taken to ensure that informa­
tion disseminated be based on sound scientific data. 
Assistance should be given to museums, national 
parks, botanical gardens and other relevant institu­
tions in the adoption of more dynamic policies and 
programmes in the field of environmental education 
and information. Unesco could facilitate the com­
munication and dissemination of objectives and well-
documented information relevant to the MAB Pro­
gramme. 

15. Recognizing the present activities of youth 
for the improvement of environmental quality, co­
operative programmes could be developed through 
MAB National Committees by providing arrange­
ments through which students, young specialists, 
educators and youth leaders can participate in dif­
ferent environmental and conservation activities. 
These maybe linked with research and operational 
projects, particularly in those field operations that 
would greatly benefit from the support of junior as­
sistants and technical personnel. These activities 
may be complemented by training programmes for 
youth leaders and the publication of supporting ma­
terials, as well as the publication of research find­
ings and the dissemination of information by all ap­
propriate mass media. 

Unesco should maintain and expand its activi­
ties, particularly in the Social Sciences area, with 
respect to the assistance provided upon request to 
Member States, and possibly to international orga­
nizations, for the interdisciplinary environmental 
trainingand ecological researchnecessaryfor eval­
uation of probable impact of development projects 
on the environment. The need for this kind of focus 
is particularly important in the training of develop­
ment planners. This should be considered as an 
important adjunct to the successful implementation 
of the MAB Programme. 
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VIII. ORGANIZATION OF WORK AND SUBSIDIARY BODIES O F THE COUNCIL 

1. The Council reviewed the genera l f r a m e ­
work for the organizat ion and implementat ion of 
the P r o g r a m m e at the international leve l , as it 
follows from its s ta tu tes and from the need for c o ­
operation with other international agenc ies . 

2. The Council felt that it would be p r e m a t u r e 
to es tabl i sh formal working groups at chis s tage . 
It was considered that this could not usefully be 
done until Member States had studied the r e c o m ­
mendations of the first sess ion of the Council and 
had defined the nature and extent of the i r p a r t i c i ­
pation in the P r o g r a m m e . 

3. The CouncR cons idered , however , that 
the re was need to convene, before the second s e s ­
sion of the CouncR, a number of panels of e x p e r t s , 
consis t ing of highly qualified spec ia l i s t s . These 
panels would, pa r t i cu la r ly , e labora te the sc ien t i ­
fic content of the projec ts recommended under the 
P r o g r a m m e , and consider the methodologies and 
plans of s tudies that might be recommended to Na­
tional Commit tees for the implementat ion of these 
pro jec t s . This work would be undertaken in con­
sultat ion with the relevant in te rgovernmenta l and 
non-governmental organizat ions concerned , and 
would take due account of the views expressed by 
Member Sta tes . 

Another panel of exper ts should be convened 
to study the rble of the sys t ems and modelling ap­
proach in providing a conceptual f ramework and a 
means for integration of p ro j ec t s , forecast ing of 
change and optimization of management . 

A special panel of exper t s would study the na­
ture and content of educational and t ra in ing ac t iv i ­
t ies that should be promoted under the P r o g r a m m e . 

The CouncR considered that decis ions on the 
choice and number of panels of e x p e r t s , a s w e l l a s 
the o r d e r in which they should be convened, should 
be taken by the Bureau as ear ly as poss ib le . In 
making these dec is ions , the Bureau should take in­
to account the urgency of the p rob lem, the views 

and in t e r e s t s of Member S ta tes , a s exp res sed in 
the i r comments on document 16 C/78 and in the 
d i scuss ions and decis ions of the CouncR at i ts f i rs t 
s e s s ion . 

4. The CouncR also decided that an ad hoc 
working group should be convened late in 1972. 
This ad hoc group will include the m e m b e r s of the 
Bureau and the cha i rmen or r e p r e s e n t a t i v e s of the 
panels of exper t s mentioned above, as well as 
r ep re sen t a t i ve s of co-opera t ing internat ional o r ­
ganizations and other spec ia l i s t s that the Bureau 
might wish to invite. This ad hoc working group 
should formulate and co-ord ina te p roposa l s for 
the future work of the P r o g r a m m e , and should 
make recommendat ions on the number and t e r m s 
of r e fe rence of working groups to the second s e s ­
sion of the CouncR. These recommendat ions 
should take into account the conclusions of the 
panels of exper t s and the rep l i es of Member States 
to the reques t from the Sec re t a r i a t for the i r views 
on the r epor t of the f irs t sess ion of the CouncR 
and intentions for par t ic ipat ion in the projec ts 
recommended there in . 

5. The Council recommended that i ts Bureau 
should meet a s ea r ly a s possible after the United 
Nations Conference on the Human Envi ronment , in 
o r d e r to cons ider the implicat ions for MAB of the 
decision taken there and to review the p r o g r e s s of 
work of the Sec re t a r i a t . The CouncR further r e c ­
ommended that the Bureau should meet late in 
1972 after the seventeenth sess ion of the Unesco 
General Conference, in conjunction with the meet ing 
of the ad hoc working group mentioned above. 
This meet ing of the Bureau would a lso consider 
the organizat ion of the second sess ion of the 
CouncR. 

6. Finally, the Council recommended that , in 
the in te res t of uniformity and to facil i tate commu­
nicat ions, the P r o g r a m m e be designated as "MAB" 
in the dRferent languages. 
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IX. CONSULTATION AND CO-OPERATION WITH INTERNATIONAL 
GOVERNMENTAL AND NON-GOVERNMENTAL ORGANIZATIONS 

1. The Council heard statements from the 
representatives of the United Nations Organiza­
tion which take part in its work. A brief summary 
of these statements is given below. 

2. United Nations 

The representative of the United Nations expressed 
satisfaction that the spirit and substance of the pro­
jects which had been adopted by the Council were 
closely linked with many of the problems to be dis­
cussed in the broader framework of the United Na­
tions Conference on the Human Environment. This 
showed, in the first place, a positive convergence 
of opinions on the approaches to be taken when deal­
ing with the problems of the human environment. 
At the same time, and while it would be premature 
to forecast the outcome of the Conference, it seemed 
improbable that the Conference would recommend 
the creation of any new large United Nations agen­
cies on aspects of the human environment. Rather, 
it seemed clear that most of the measures to be 
adopted in Stockholm would be carried out by exist­
ing United Nations agencies, working in co-operation 
with the competent governmental and non-govern­
mental organizations. He therefore welcomed the 
activities that had been proposed by the Council 
for the Man and the Biosphere Programme as pro­
viding one of the potential means by which certain 
recommendations of the United Nations Conference 
might be channelled and implemented. 

3. FAQ 

The representative of FAO reported that document 
16 C/78 had been closely reviewed within FAO. 
He stated that FAO is not only interested in the pro­
gramme, but is already deeply involved in several 
areas of it which lie within its own competence. 

In noting that, from its inception, the Man 
and the Biosphere Programme had foreseen con­
tribution and participation from other United Na­
tions agencies and that in particular Unesco had 
expressed the wish to rely on FAO's contribution 
for the execution of some of the sub-programmes 
of Man and the Biosphere, he felt that there was 
a need to clarify further the ways and means by 
which the governing bodies of Unesco and FAO 

could jointly agree on the organizational and bud­
getary implications of such an operation. 

He indicated that FAO foresees that the pri­
orities and recommendations drawn up at the 
Stockholm Conference will lead United Nations 
agencies to reconsider large sections of their pro­
grammes. He noted that if Man and the Biosphere 
were to become a programme of common interest 
to several United Nations agencies, joint budget­
ing and joint operation may be required and this 
would have to be reflected in the Man and the Bio­
sphere Programme organizational structure, in 
the elaboration of its sub-programmes and in its 
formal links with interested organizations. 

It was understood, however, that Unesco and 
its governing bodies wanted to start implementa­
tion of some of the Man and the Biosphere sub-
programmes as soon as possible. Since some of 
these may involve FAO's participation, he felt 
that both agencies could explore, for the time be­
ing on an ad-hoc basis, the possibility of arriving 
at some arrangements for initiating such sub-
programmes. This wouldnot raise major difficul­
ties in these instances in which Man and the Bio­
sphere sub-programmes relate to specific FAO 
proposals for its 1972-1973 Regular programme, 
as for example in the field of forestry. In the case 
of estuaries and coastal areas, it was necessary 
to take into account the LEPOR and FAO's collab­
oration with and support to IOC. In the case of 
fresh waters, FAO could foresee prospects for 
collaboration within the framework of Man and the 
Biosphere. 

He drew attention to FAO's interests in the 
field of agricultural research and mentioned the 
Consultative Group in International Agricultural 
Research (sponsored jointly by the FAO, IBRD 
and UNDP), which is to play a major role in the 
implementation of agricultural research pro­
grammes, particularly those of the developing 
countries. Finally, he stated that FAO would like 
to co-operate and collaborate in Unesco's Man and 
the Biosphere Programme, as far is as possible 
and is permitted by its resource commitments. 

4. WHO 

The representative of WHO recalled the positive 
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approach and keen i n t e r e s t of his Organization in 
the planningof Man and the Biosphere and its readi­
n e s s to help in its implementat ion. He s t r e s s e d 
that the in teres t of WHO was to exploit as m u c h a s 
possible the r e s u l t s of Man and the Biosphere for 
improving its l o n g - t e r m p r o g r a m m e in environ­
mental health. He e x p r e s s e d the hope that the new 
ecological knowledge that would be forthcomingun-
der Man and the Biosphere would help to provide 
a m o r e solid bas is for WHO's major public health 
projects in var ious p a r t s of the world. He s t r e s s e d 
that WHO was e a g e r to promote co-ordination of 
the mult id isc ip l inary Man and the Biosphere pro­
jec t s , both at the national and internat ional levels . 
At the national level this could be achieved through 
the input of medica l exper t i se into Man and the 
Biosphere nat ional c o m m i t t e e s . At the internat ional 
level this would imply the development of proce­
dures for inter-agency consultation and co­
operat ion, possibly through an inter-agency ad­
visory group attached to the Man and the Biosphere 
Co-ordinating Council o r . preferably, through the 
es tab l i shment of a smal l ACC functional group for 
the Man and the Biosphere P r o g r a m m e . 

He par t icu la r ly emphas ized the importance of 
the long-term effects of different concentrat ions 
of environmental pollutants and of different levels 
of environmental change on m a n ' s health and well-
being, for which WHO had profess ional responsib­
i l i t y , but where Man and the Biosphere could 
play a useful гб1е. He a l so s t r e s s e d the i n t e r e s t 
of geographical studies of human genetics and r e ­
production. 

¿. WMO 

The represen ta t ive of WMO noted that weather-and 
cl imate were common e lements in the scientific 
approach to severa l of the projects outlined in the 
Man and the Biosphere P r o g r a m m e . ' He felt it im­
portant that exper t s in meteorology and climatology 
were at tached to these projects at the national level , 
in o r d e r to ensure the use of appropr ia te methods. 
He commented that WMO could be helpful in open­
ing the appropr ia te channels ro obtain this exper t i se 
at the national level. 

He a l so drew attention to the work of the in ter ­
agency ÍFAO/UNESCO/WMO UNDP) co-ordinat ing 
group which had for s eve ra l yea r s been promoting 
studies on agr icu l tura l biometeorology at the na­
tional and regional l eve l s . He hoped that this group 
might bo asked to ensure that agrobiometeorological 
approaches a re sufficiently taken into considerat ion 
in the relevant Man and the Biosphere projects 
and to propose specific s tudies and surveys on this 
subject which would support the Man and the Bio­
sphere P r o g r a m m e . 

6. The Council was pleased to be informed 
of the co-opera t ive approach of the United Nations 
organizat ions concerned to the Man and the Bio­
sphere P r o g r a m m e , and welcomed the var ious of­
fers they made to par t ic ipa te actively in its further 

formulation and in its implementat ion. It s t r e s s e d 
the need for flexible in te r -agency a r r angemen t s 
which would not. only avoid any possible duplication 
of efforts , but ensure p rogress ive ly a m o r e active 
part icipat ion of the United Nations agencies in the 
p r o g r a m m e . It welcomed in this connexion the 
consultat ions which had a l ready taken place and 
were contemplated in the nea r future. 

7. The Council a lso heard s ta tements from 
the r ep resen ta t ives of the internat ional non-govern­
mental organizat ions which take par t in i ts work. 
A brief s u m m a r y of these s ta tements is given below: 

P.. ICSU 

The Chairman of the Scientific Committee on Prob­
lems of the Environment (SCOPE) reca l led the de­
s i rabi l i ty underlined by the Assis tant D i rec to r -
Genera l for Science for close liaison between Man 
and the Biosphere and SCOPE, and reaff i rmed the 
des i re of SCOPE to es tabl i sh such a l iaison. He 
indicated that SCOPE could rece ive commiss ions 
from Man and the Biosphere for the development 
of advice in relation to cer ta in Man and the Bio­
sphere p ro jec t s , and that Mnn and the Biosphere 
might a lso wish to indicate complementary fields 
of r e s e a r c h which SCOPE could under take . At the 
same t ime , SCOPE had in mind the initiation of 
i ts own p r o g r a m m e and the development of r e ­
s e a r c h in which it can have a direct and continu-
in teres t . 

The Sec re t a ry -Gene ra l of ICSU stated that the 
officers of ICSU had accepted the idea of a joint 
Unesco-rCSU Commit tee for Man and the Biosphere , 
and would be making proposa ls concerning the ICSU 
membersh ip of this commit tee to Unesco. In com­
menting that ICSU would always be willing to advise 
the Council within its fields of competence, he drew 
attention to some of the work of ICSU undertaken 
within the framework of SCIBP, SCOPE, SCOK or 
SCAR, which re la ted d i rec t ly to the r e sea rch pro­
posals made for Man and the Biosphere and which 
might prove valuable in the implementat ion of the 
p r o g r a m m e . Finally, he repor ted that ICSU would 
be willing to a s s i s t in co-ordinat ing its relevant 
p r o g r a m m e s with those of Man and the Biosphere , 
so a s to avoid unnecessa ry duplication, and to pro­
vide the maximum support from the world sc ien­
tific community in o r d e r to help ensu re the success 
of the Man and the Biosphere P r o g r a m m e . 

9. UJCN 

The rep resen ta t ive of IUCN repor ted that document 
1G C/78 had been widely c i rcula ted among IUCN 
spec ia l i s t s , who showed considerable support for 
the p r o g r a m m e . He expressed satisfaction with 
the projec ts that had been defined by the Council, 
and which were in full agreement with the basic 
a ims of IUCN. He commented that many ongoin 
and planned act ivi t ies of IUCN appeared to be of 
d i rec t significance and importance to cer ta in Man 
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and the Biosphere pro jec ts . He noted that the im­
plementation of some of these IUCN act ivi t ies de ­
pended on the availabili ty of funds, and hoped that 
some of these might flow through Unesco in relat ion 
to the Man and the Biosphere P r o g r a m m e . Final ly, 
he stated that IUCN would be happy to par t ic ipate in 
the panels and working groups establ ished under the 
P r o g r a m m e , and suggested that p rocedures for l i a i ­
son between Unesco and IUCN on the Man and the Bio­
sphere P r o g r a m m e should be further developed. 

10. The Council was pleased to be informed 
of the will ingness of these organizat ions to co ­
operate fully in the p r o g r a m m e and to give it 

appropr ia te scientific advice. It welcomed the p r o ­
posed es tabl ishment of aUnesco-ICSU liaison com­
mit tee for Man and the Biosphere , as well as the 
development of l iaison a r r angemen t s fe. i and 
the Biosphere between Unesco and IUCN. 

11. The Council accepted the proposal that, 
in planning and organizing the Man and the Biosphere 
P r o g r a m m e , it endeavours to make appropr ia te 
and widest use of the capabil i t ies of in tergovern­
mental andnon- governmental organizat ions engaged 
in, or planning, act ivi t ies direct ly re la ted to the 
objectives and content of the Man and the Biosphere 
P r o g r a m m e . 
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A N N E X I 

INAUGURAL MESSAGE OF MR. RENE MAHEU 
DIRECTOR-GENERAL OF UNESCO* 

Your Exce l lenc ies , 
Ladies and Gentlemen, 

It gives me par t i cu la r p leasure to welcome the d i s ­
tinguished delegates who a re about to take part here 
in the work of the first sess ion of the International 
Co-ordinat ing Council of the P r o g r a m m e on Man 
and the Biosphere . 

It was the General Conference of Unesco, at 
i ts sixteenth sess ion , which decided, by adopting 
resolut ion 2. 313, to launch this P r o g r a m m e and to 
es tabl i sh your Council. 

As you know, this important decis ion, taken 
unanimously, was not in any way a hasty sign of a 
sudden awakening to the problems of the human en­
vi ronment , of the sort which has become so com­
mon today. It was , on the con t r a ry , the fruit oí a 
long evolution going back to the very beginnings of 
Unesco. Now that we a r e ce lebra t ing the Organi ­
zat ion 's 25th ann ive r sa ry , we can sca rce ly fail to 
r e m e m b e r that , under the persp icac ious guidance 
of i ts f irst D i r ec to r -Gene ra l , Julian Huxley, the 
scientific study of natura l r e s o u r c e s a n d t h e i r c o n ­
servat ion was , from the outset , included in i ts p r o ­
g r a m m e . Nor can we fail to mention the fact that 
it was under Unesco 's auspices that the International 
Union for Conservation of Nature and Natural Re ­
sou rces was founded in 1948 at Fontainebleau. 
Twenty y e a r s l a t e r , in 1968, together with the 
United Nations, the Food and Agricul ture Organi ­
zat ion, the World Health Organizat ion, and in co ­
operation with the International Biological P r o ­
gramme of the International Council of Scientific 
Unions and the International Union for Conserva­
tion of Nature , Unesco convened in P a r i s an In te r ­
governmental Conference of exper t s on the sc ien­
tific bas i s for rat ional use and conservat ion of the 
r e s o u r c e s of the b iosphere . Out of this Conference, 
after many studies and consul ta t ions , came the 
P r o g r a m m e on whose broad outlines you a r e now 
called upon to decide. Between these two da tes , 
1948 to 1968, Unesco was constantly prepar ing and 
car ry ing out p rog rammes bear ing on the same e s ­
sential themes . In the Major Projec t on Scientific 
Research on Arid Lands , in the work co-ordinated 
under the International Hydrological Decade or the 
IntergovernmentalOceanographic Commiss ion , and 
again in the very recent International Geological 

Correla t ion P r o g r a m m e , we find everythere the de ­
s i r e to d i rec t international scientific co-operat ion 
towards the achievement of a b e t t e r knowledge, and 
hence, a m o r e enlightened use of the natura l r e ­
sources on which the survival of mankind depends. 

The P r o g r a m m e on Man and the Biosphere is 
thus the product of efforts and concerns which have 
constantly engaged Unesco. It is t r u e , however, 
that this P r o g r a m m e includes and introduces a 
new dimension, in the sense that it is man himself, 
considered in his relat ionship to the natural en­
vironment , who i s , in fact, the cent ra l subject of 
study. 

It is obvious that , with such a subject, the 
P r o g r a m m e might easi ly tend to be m o r e ambitious 
than the means we can hope to command for c a r ­
rying it out would war ran t . It must therefore be 
s t r ic t ly delimited from the outset , with due regard 
for the framework approved by the General Con­
ference . Th i s , in my opinion, is your chief task . 
As you know, the General Conference decided that 
the P r o g r a m m e should focus "on the general study 
of the s t ruc tu re and functioning of the biosphere 
and i ts ecological reg ions , on the sys temat ic ob­
servat ion of the changes brought about by man in 
the biosphere and its r e s o u r c e s , on the study of 
the overal l effects of these changes upon the human 
species itself, and on the education and informa­
tion to be provided on these subjects" . In the light 
of the observat ions received from Member States , 
you a re now required to lay down the main lines 
to be followed in this P r o g r a m m e . 

In so doing, you will be able to take as your 
s tar t ing point document 16 C /73 , to which the Gen­
e r a l Conference itself r e fe r red in considering the 
question. This document was drawn up after ex­
tensive consultation both with sc ient is ts and with 
the governments and international organizat ions 
concerned. It was the product of a great effort 
at consolidation but st i l l contained a la rge number 
of widely varying proposa ls . It was for that r e a ­
son that the General Conference wished pr ior i t ies 
to be established and a selection to be made from 
among the r e s e a r c h themes suggested. 

For this purpose, I had fresh consultations 
with Member States , the resu l t s of which a re now 

* Original French. 
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before you, together with suggestions from the 
competent international scientific organizat ions . 
In addition, nearly forty National Commit tees have 
already been set up in pursuance of the relevant 
resolution of the General Conference; and in many 
count r ies , these bodies or ad hoc commit tees e s ­
tablished by the National Commiss ions for Unesco, 
have studied the content of the P r o g r a m m e in de ­
tail in oi'der to de termine its essent ia l components . 
Complete agreement in the opinions exy res«ed could 
obviously not be expected, but a general trend s e e m s 
to be apparent which I should like to try to outline 
briefly. 

In the main, Member States and organizat ions 
alike seem to view the P r o g r a m m e as a means of 
mobilizing the energies of the international sc ien­
tific community for the purpose of defining funda­
mental ecological pr inciples for the more rat ional 
use and bet ter conservation of the r e s o u r c e s of the 
b iosphere , for improving the general re la t ionship 
between man and his environment , and, las t ly , for 
foreseeing the consequences of his present actions 
for the world tomorrow. Confronted with what has 
been called the environment c r i s i s , which is at 
bottom, p r imar i ly a c r i s i s of civil ization, countr ies 
seem to want objective studies to be ca r r i ed out 
that will make it possible on the one hand, to form 
an accurate idea of the situation throughout the 
world, in all its geographical complexity and, on 
the other-, to discover how mankind can der ive the 
utmost possible advantage from that situation with­
out jeopardizing its own future. 

liven unce this is es tabl ished, I rea l ize that it 
will probably not be easy for you to define with all 
the accuracy desired what the P r o g r a m m e in its 
initial phase should compr i se . You will have to 
show great wisdom in deciding which r e s e a r c h p ro ­
jects should have pr ior i ty , and courage in reject ing 
others which may be dear to some of you. I should 
therefore like to draw your attention to a few con­
s idera t ions which may, I think, be of a s s i s t ance to 
you in your difficult task. 

In the first place - and I must s t r e s s this point -
Unesco is not the only organization dealing with the 
questions concerning man and the b iosphere . It 
must be careful , in pa r t i cu la r , not to engage in a c ­
tivities that could be ca r r i ed out more efficiently 
by other agencies . On the other hand, Unesco knows 
that it can count on the co-operat ion of the other 
United Nations agencies in teres ted as well as of the 
competent international scientific organizat ions . 

Secondly, the p rogramme that you a r e going 
to define cannot embrace all the act ivi t ies that 
Unesco is called upon to conduct as far as the en­
vironment is concerned, principally because some 
of these activi t ies come under a l ready existing in­
tergovernmental p r o g r a m m e s , a s for instance in 
hydrology and oceanography, with which the neces ­
sary co-ordination simply has to be secured . 

Last ly , as this is a venture in international 
co-operation for which cer ta in machinery is being 
provided , the programme components to be selected 

should be par t icular ly suitable for this machinery 
to handle. There a r e l imits to what can be ex­
pected of any par t icular ins t rument . 

Other c r i t e r i a may also guide you in making 
/our select ion. You may, for example , be in te r ­
ested in acquainting yourse lves with the c r i t e r i a 
that the Advisory Commit tee on Natural Resources 
Research laid down foryouat i ts ' last sess ion , held 
in Canber ra in August. You will a lso wish to direct 
your attention to the specialized studies that the 
International Biological P r o g r a m m e has already 
ca r r i ed out and that it may be well to folLow up and 
develop in the context of your intergovernmental 
P r o g r a m m e , 

Whatever choices you may make, you will c e r ­
tainly not want this P r o g r a m m e tobe s imply a ca ta ­
logue of act ivi t ies to be followed slavishly during 
the y e a r s ahead, but ra ther an overal l plan - a 
coherent but flexible and above all rea l i s t ic plan, 
which will take into account the in te res t s and r e ­
sources of the governments and other bodies that 
will be called upon to bear the main cos ts of c a r ­
rying it out. Las t ly , you will, I am s u r e , see to 
it that it is universal in scope by ensuring that all 
coun t r i e s , whatever their position and degree of 
development, may take part in i ts execution. 

Ladies and Gentlemen, 

Your first sess ion is being held at a c ruc ia l mo­
ment . On the one hand, the anxiety caused by the 
problems rela t ing to the environment will be given 
definite express ion , as far as the general policy 
of the international community is concerned, at the 
United Nations Conference to be held in Stockholm 
in June 1972: it would, I bel ieve, be of the grea tes t 
value if you were to define here and now a sc ient i ­
fic p rogramme calculated to gain acceptance in r e s ­
ponsible q u a r t e r s so that it would receive at Stock­
holm the political and economic backing needed for 
ca r ry ing it into effect. 

Although your work will bear mainly on the 
content of the P r o g r a m m e , it will also be your task 
to define the methods and s t ruc tu re s required for 
i ts implementat ion, in co-operat ion with the other 
international scientific p rog rammes to which by 
the nature of things it is linked. On the basis of 
the working documents prepared for you by the 
Secre ta r i a t , you will a lso be called upon to studj 
the logistic aspects of the execution of projects 
and the fundamental operations they necess i ta te . 
Last ly , you will have to decide on the type, t e r m s 
of re fe rence and number of subsidiary organs -
working groups or panels of exper ts - to which you 
may wisli to entrust the technical preparat ion of 
cer ta in projects or groups of projec ts . In this con­
nexion, experience shows that it is to the in teres t 
of a Council such as yours to maintain as far as 
possible i ts freedom of action and not to burden 
itself with over-complex s u b - s t r u c t u r e s which a r e 
liable to add to the overhead expenses of the P r o ­
g ramme and inc rease the volume of documents , 
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without contributing to the effective development 
of specific research activities. 

The recommendations that you will adopt at the 
close of your discussions will be communicated to 
Member States, National Committees and all the 
international institutions concerned, whether gov­
ernmental or non-governmental. You will, of 
course, pay particular attention to wording these 
recommendations precisely. Member States ex­
pect to receive from you guidelines, even detailed 
directives, on which they can draw in establishing 
their national plans of action and organizing an 

effective co-ordination of the activities proposed 
under the Programme. 

These, Ladies and Gentlemen, are the tasks 
with which the General Conference has entrusted 
you. Aware of their immense significance for 
the well-being, even for the very survival, of 
mankind, you will, I am convinced spare no ef­
fort to carry them through. It is therefore with 
the utmost sincerity that, on behalf of the Or­
ganization and on my own behalf, I ask you to ac­
cept the warmest wishes for the success of 
your work. 
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ANNEX II 

SELECTION FROM WORKING DOCUMENTS 

II. 1 Aspects of the study of ecosys tem 
s t ruc tu re and functioning 

II. 2 Ecosys tem modelling 
II. 3 Remote sensing 

II. 1 ASPECTS OF THE STUDY OF ECOSYSTEM 
STRUCTURE AND FUNCTIONING 

The following p a r a g r a p h s , adapted from document 
16 C/78 and directed essent ia l ly t o n o n - s p e c i a l i s t s , 
a r e intended to supplement the information given 
in Chapter IV of the r e p o r t , entitled Scientific Ap­
proach of the P r o g r a m m e . They outl ine, in very 
genera l t e r m s , cer ta in aspects of the study of the 
s t r u c t u r e , functioning and dynamics of ecosys tems 
which a r e implicit in much of the r e s e a r c h called 
for in the 13 scientific projects establ ished by the 
Council. 

Analysis of ecosys tems 

The potential biological productivity of ecosys tems 
depends on the flow of incident radiant energy from 
the sun and on the way in which this energy is t r a n s ­
fer red and t ransformed within the b iosphere : r e ­
flected by the surface of the soil and the vegetation, 
converted into chemical energy through photosyn­
thes i s or into sensible or latent heat , s tored in 
some converted form in the b iomass and the soil 
for var ious t ime pe r iods , e tc . These t r ans fe r s 
and t ransformat ions of energy, together with other 
environmental f ac to r s , de te rmine to a l a rge extent 
the upper l imit of production in optimal conditions 
of water and nutrient availabil i ty. 

Ecosys tem r e s e a r c h includes the d e s c r i p ­
tion of abiotic va r i ab le s , the inventory of biotic 
components and studies on the biology and phys­
iology of selected spec ies . It a lso involves the 
study of the var ious s ta tes of different types 
of e c o s y s t e m s , to de termine the in te r re la t ion­
ships between s t ruc tu re and functioning and to 
de termine the variabil i ty and magnitude of r a t e s 
of energy flow and nutrient cycling. Attention 
is also given to the changes in cer ta in p a r a ­
m e t e r s of ecosys tems over t ime , to the ways 
in which social in teract ions affect ecosys tem 
p r o c e s s e s , to the driving forces that make dif­
ferent ecosys tem types opera te , and to the r e ­
lations between divers i ty and stabil i ty. 

Wherever poss ible , work is undertaken within 
an overall sys tems framework and includes the 
development of p rocedures for accurate ly predict ing 
the consequences of environmental s t r e s s e s , both 

man-or ig inated and na tura l , on the performance 
of ecological s y s t e m s . 

The general approach is to concentra te on in­
tense study of a few careful ly-se lec ted e c o s y s t e m s , 
thus involving the deployment of co-ord ina ted , in­
te rd isc ip l inary r e s e a r c h t eams to focus integrated 
at tacks on prec i se ly defined p rob lems . It is c l ea r 
that we cannot l ea rn all about everything in selected 
ecosys tems represen ta t ive of the major biome 
types , so that p r io r i t i e s and c r i t i ca l a s s e s s m e n t 
have to be given to each component in each project 
undertaken. 

Photosynthes i s , growth and p r imary 
productivity 

The capacity of the biosphere to p r e s e r v e its func­
tional s t ruc tu re is due p r imar i ly to the p roces s of 
photosynthesis . Photosynthesis is the bas i s of 
p r imary production which, in turn , is the s tar t ing 
point of all the other biological p r o c e s s e s in the 
world. The resul t ing quantity of plant b iomass 
depends on the amount of radiant energy converted 
to chemical energy by photosynthesis and, perhaps 
more impor tant , on the way in which the products 
of photosynthesis a re utilized to build up the func­
tional s t ruc tu re of the plant. This s t ruc tu re is the 
essen t ia l factor in determining the quantity of so la r 
energy which is intercepted and used for photo­
synthesis and the quantity used by resp i ra t ion . 

For this r eason , there is an increasing ten­
dency to combine s tudies on photosynthesis , r e s ­
piration and growth in ecological r e s e a r c h . This 
is moreover justified from a physiological point 
of view since numerous feed-back mechan isms 
exist between these th ree p r o c e s s e s . There is 
also a growing tendency for c loser collaboration 
between spec ia l i s t s working in labora tory condi­
tions (e .g . those using controlled environment 
growth chambers ) and those working in field con­
ditions (e .g . those using environment controlled 
cuvettes and mic ro -meteoro log ica l techniques) . 

In the promotion of s imultaneous studies of 
photosynthesis , resp i ra t ion and growth in relat ion 
to the various environmental factors prevai l ing in 
different b iomes , the following aspec ts should be 
s t r e s sed : the dynamics of the s t ruc tu re of the 
photosynthetic sys tem; the ra te of resp i ra t ion in 
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the processes of growth and storage; the distribu­
tion and translocation of photosynthetic products in 
the plant and in relation to its reproduction; the ef­
fect of the water status of the plant on the function­
ing of the photosynthetic system. 

Plant-soil-air-water relationship 

The relationship between water, air, soils and 
plants depends on a series of mechanisms which it 
is absolutely necessary to understand if high levels 
of productivity are to be maintained on a long-term 
basis. With this objective in view, the exploitation 
of the biosphere should not only be judged by crop 
yield but also by changes in managed, modified 
ecosystems. In this respect the following are of 
primary importance: water needs and consump­
tion of plants; influence of root systems on the 
physical and chemical properties of soils, expor­
tation and storage of mineral elements by plants 
and the return of mineral elements to the soils. 

Any modification of the activities and habitats 
of sou reducers and decomposers is reflected in 
changes in rates of mineral turnover. It is there­
fore necessary to consider the use of different cul­
tural techniques for initiating or maintaining crops 
which affect the soil climate and thus influence the 
activities of micro-organisms. Edaphic factors 
which reduce the ionic exchanges between soil and 
roots constitute a bottle-neck in the cycling of bio­
genic elements, often resulting in a loss of fertility. 
Even the smallest regressive change in the total 
process of humification has rapid repercussions 
throughout the whole ecosystem. Moreover, the 
mobility and absorption of minerals are slowed 
down if other metabolic regulators, such as water 
and air content, become deficient. 

From the viewpoint of agricultural biometeor-
ology, a better understanding of plant-environment 
relationships will lead to significant progress in 
solving such problems as: the choice of crops and 
methods of land management; the determination of 
factors limiting production; the more efficient use 
of fertilizers and water; the diversification of agri­
culture in a given place through the introduction of 
the range of crops best adapted to the particular 
environmental conditions; and the forecasting of 
harvests. 

Distribution and cycling of important elements 

In the biosphere the elements follow cycles which 
manifest themselves in rock weathering, soil for­
mation, plant growth, the synthesis, metabolism 
and decomposition of organic matter and the uptake 
of these chemical elements by water during its own 
cycle. These elements can therefore migrate, ac­
cumulate, displace themselves from one environ­
ment, and reappear in another, etc. 

The normal biogeochemical cycles found in the 
biosphere are intimately bound to the existing en­
vironmental conditions, whether on a local or 

regional scale. These normal cycles lead to situ­
ations varying from total absence of some elements 
in certain cases (e.g. leaching of basic elements 
in a humid tropical climate) to concentration of 
elements to toxicity level in others (e.g. saliniza-
tion phenomena). Somewhere between these ex­
tremes there exists an optimum concentration of 
each element, according to prevailing conditions, 
with regard to environmental productivity and fa­
vourable "biogeochemical types". 

By utilizing, modifying and consuming the r e ­
sources of the biosphere, man constitutes a major 
factor in biogeochemical cycles. He affects them 
by taking out elements (harvesting and cropping), 
by putting back others (fertilization), by changing 
the hydrological cycle (drainage, irrigation, dams) 
and by introducing into the ecosystems substances 
resulting from his activities which may influence 
the cycle of other elements. In short, agricultural 
and industrial activity greatly modify the normal 
biogeochemical cycles of elements and it is essen­
tial to know more about these cycles, as well as 
their changes and consequences, in order to es­
tablish more rational procedures for the utiliza­
tion of natural resources. 

Work on this subject may involve the analysis 
of relationships between biogeochemical cycles and 
long-term ecosystem stability, and the promotion 
of research in various climatic and edaphic zones 
on the migration and cycling of useful elements. 

Decomposer organisms anu 
recycling processes 

Decomposer and detritus organisms, particularly 
bacteria, fungi, protozoa and small invertebrates, 
play an important role in soil and fresh-water fer­
tility and the renewability of resources of the bio­
sphere . Their natural recycling activities and their 
enriching of the soil (mineral-fixation, improve­
ment of the soil structure) are often impaired by 
the abiotic and biotic changes deliberately or ac­
cidentally brought about by man. 

Disruption of the ecology and normal func­
tioning of the soil organisms may result in impaired 
natural fertility of soil both in natural and artifi­
cial ecosystems or lead to population outbreaks 
which can cause important damage. In this con­
nexion the qualitative and quantitative effects of 
pollution on species composition, population dy­
namics, food chains and recycling capacities of 
soil organisms deserve a special consideration, 
particularly if a global understanding of ecosystem 
functioning is aimed at. 

Rule of consumers in ecosystem dynamics 

Consumers play an important role in many ecosys­
tems, especially in situations when man is an in­
tegral part of the ecosystem, both as the top con­
sumer and prime manipulator. 

Consumer populations tend to vary greatly both 
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in t ime and space and hence the i r impact on other 
ecosys tem components va r i e s considerably . These 
var ia t ions make evaluation of the r51e of consumers 
very difficult, although these very fluctuations 
can se rve useful purposes in ecosys tem analy­
s is by providing different levels of consumer 
p r e s s u r e s . 

The efficiency of secondary production p r o ­
c e s s e s depends great ly on the stability of different 
communi t i es , linked with the divers i ty of spec ie s , 
the i r number and their repar t i t ion along trophic 
chains . It is a lso influenced by the speed at which 
nutrient e lements a r e being taken up or r e - u s e d . 
Our present knowledge of the ecological efficien­
c ies of different consumer groups and the effect of 
consumers on the distr ibution and availabil i ty of 
chemical e lements i s , to say the l eas t , sketchy for 
most regions of the world. Elucidation of the 
s t r u c t u r e , per formance and in te r re la t ions of con­
sumer populations is not only of grea t in t r in­
sic in t e res t , but will provide a much more so l ­
id bas i s for the optimal management of many 
ecosys t ems . 

The importance of a pa r t i cu la r consumer in 
ecosys tem functioning of of course not necessa r i ly 
reflected in the s ize of i ts ca lor ie uptake, and s e ­
lective consumption of a specific food source at a 
pa r t i cu la r t ime may have fa r - reach ing r e p e r ­
cussions on ecosys tem balance. One prac t ica l 
inanifestation of this is biological control which 
can provide a long- te rm effective means of a c ­
tion against pest species without the undes i r ­
able side effects often attendant with chemical 
control . 

Role of introduced species in ecosys tem 
functioning and stabili ty 

A feature of man ' s colonization and exploita­
tion of the biosphere has been the disruption 
of existing pa t te rns of species abundance and 
distr ibution The change from natura l d iver ­
sity to monoculture and the introduction of ex­
otic species has resul ted in imbalances between 
populations and the environment , as well as 
more des i rab le i nc reases in r e s o u r c e ut i l iza­
tion. The introduction by man of exotics has 
often been undertaken without a sound a p p r e ­
ciation of all the factors involved, and not s u r ­
prisingly this has led to both des i rab le and un­
des i rable r e s u l t s . 

The influence of man on species dis t r ibut ions 
is not only confined to del iberate introduct ions. 
Of equal importance a re those introductions 
which occur as a resul t of man 's mobility and 
his ability to dras t ica l ly reorganize the boun­
da r i e s of biosphere components . It is impor ­
tant to ensure that ecological consequences r e ­
lated to species distr ibution and abundance a r e 
fully considered in the planning of the many 
major development projects now contemplated 
or proposed. 

II. 2 ECOSYSTEM MODELLING 
(Adaptation of a working paper p repa red 
for the f irs t sess ion of the International 
Co-ordinating Council) 

Introduction 

In pursui t of i ts object ives, the Man and the Bio­
sphere P r o g r a m m e will be deeply concerned with 
the functioning and dynamics of e c o s y s t e m s . Eco ­
sys tems a re dist inguishable port ions of the b io­
sphere functioning to some extent independently of 
one another . Each ecosys tem cons is t s of the plants , 
animals and m i c r o - o r g a n i s m s occupying a definable 
portion of the e a r t h ' s sur face , together with the 
re levant fea tures of the i r abiotic environment; it is 
usually in some sense homogeneous at the scale 
cons idered . Landscape units - a dra inage basin, 
a mountain r ange , a town and the r u r a l a r e a a s ­
sociated with it - general ly a r e at a higher level 
of complexity again, and may be considered as a 
mosaic of different types of ecosys tems a r ranged 
in a definable spatial pa t tern . These mosa i c s com­
bine at a st i l l higher level of complexity to form 
the b iosphere , the tenuous shell surrounding space ­
ship ear th within which man moves and has his 
being. 

An ecosys tem should not be thought of as a 
definite and permanent collection of o rgan isms and 
the i r habitat . Though most t e r r e s t r i a l p lan ts , 
m i c r o - o r g a n i s m s , and some animal groups a r e 
permanent ly assoc ia ted with a pa r t i cu la r e c o s y s ­
tem which may be defined spat ial ly , there a r e many 
animals which move freely between adjacent eco ­
s y s t e m s . Each of these animals is then a p a r t -
t ime constituent of severa l ecosys tems and may 
se rve as an agent of interaction between them. 
Likewise , movement of the abiotic const i tuents -
a i r and water - may bring about exchanges between 
contiguous ecosys t ems . 

Man is one of the cons+ituents of the e c o s y s ­
t ems in which he finds himself - usually a pa r t -
t ime constituent of severa l - like the animals men­
tioned in the previous paragraph . Like other 
o r g a n i s m s , he in te rac ts with the other components 
of the e c o s y s t e m s , affects them, and is affected 
by them. These in teract ions constitute an impor ­
tant part of the Man and the Biosphere P r o g r a m m e . 
In o rde r that man should learn to live in, and to 
maintain the quality of his environment - in o rder 
that the ecosys tems of which he forms part should 
remain capable of supporting his continued p r e s ­
ence and maintain the i r vital s t ruc tu re - it is e s ­
sent ial for him to understand the driving forces of 
these ecosys t ems , their dynamics , and the mech­
an i sms by which they a re regulated. 

To step into the driving seat of a c a r and oper ­
ate the controls without previous instruct ion as to 
the i r effects on the whole sys tem would be to invite 
d i s a s t e r . To attempt to manipulate ecosys tems -
far g r ea t e r in complexity, far more difficult to 
unders tand, than a man-buil t mechanism - without 
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pr io r knowledge of the probable effects of one 's a c ­
tions would be equally per i lous . 

.An ecosys tem - whether or not under manipu­
lation by man - is one of the most complex objects 
with which human thought has to deal . It contains 
a great multiplicity of objects , each of which in­
dividually const i tutes a system of a lower o rde r 
whose in t r i cac ies r emain to be m a s t e r e d , no two 
of which a re s t r ic t ly identical , and many of which 
a re mobile within a sys tem where spatial i n t e r r e ­
lations may be of considerable impor tance . Intui­
tion is of l i t t le avail in consider ing sys t ems cha r ­
ac ter ized by grea t complexity of in teract ions and 
a multiplicity of feed-back m e c h a n i s m s . An ade ­
quate understanding of such sys t ems cal ls for toois 
and techniques of a higher o r d e r than those appro­
pr ia te to s imple r sys t ems such as those with which 
the engineer ordinar i ly dea l s . 

Sys tems ecology 

In recent y e a r s , t he re has been extensive study of 
the behaviour of complex interact ing sys tems in 
such fields as engineer ing, physiology, sociology, 
economics and geography. This work has depended 
heavily on the use of e lect ronic compute r s , and is 
based on computer simulation or modelling of the 
sys t ems studied. Some of the more ambit ious 
studies have at tempted to model complete reg ions , 
or even the whole world. 

Drawing on, and building upon, this d iverse 
body of exper ience , p r o g r e s s has been made over 
the past ten y e a r s in the development of methods 
for understanding the dynamics of ecosys tems and 
the impact of s t r e s s e s upon them - including 
s t r e s s e s generated by man. These methods a re 
subsumed under the heading of " sys t ems ecology". 

Systems ecology is based on the assumption 
that the state of an ecosys tem at any par t icu la r 
t ime can be expressed quantitatively, and that 
changes in the sys tem can be descr ibed by ma the ­
mat ica l exp res s ions , de te rmina te or s tochast ic . 
Where this assumption appl ies , a quantitative know­
ledge of the sLate of the sys tem at one t ime provides 
a bas i s for descr ib ing in quantitative t e r m s the 
state of the sys tem at some l a t e r t i m e , with or with­
out a penumbra of uncertainty due to random p r o ­
c e s s e s , so long as the values of re levant var iables 
not generated within the sys tem (exogenous or 
driving var iables) a r e known during this in terval . 

Commonly, the mathemat ica l express ions d e s ­
cr ibing the r a t e s of change in the different state 
var iab les of the sys t em, in t e r m s of the factors in-
fliencing them, take the form of differential equa­
t ions . These a r e built into a computer p r o g r a m m e , 
and the computer is supplied as input with the ini­
t ial values of the state va r i ab le s , the t ime course 
of exogenous va r i ab le s , and the t ime interval over 
which a predict ion is requi red . The computer then 
proceeds to a numer ica l solution of the set of equa­
tions over the t ime interval specified, and r epor t s 
as output the new values of the var iab les descr ib ing 

the state of the sys tem. Th i s , then, is a s imu­
lation model of the ecosystem - a representa t ion 
of the ecosys tem and the p roces se s within it s im­
plified in such a way that the behaviour of the s y s ­
tem as a whole in t ime can be s imulated. 

Computer modelling and simulation 
of ecosys tems 

The computer plays an essent ia l role in this p r o ­
c e s s in m o r e than one sense . The solution of the 
differential equations would generally be impos ­
sible analytically - ecosys tem p roces se s a r e often 
highly non- l inear - and extremely labor ious by 
numer ica l methods without its aid. It is necessa ry 
to keep t rack of a la rge number of valuables s i m ­
ultaneously, which p resen t s no difficulty to a 
modern computer with abundant s to rage , but would 
be difficult without it. And the calculations in­
volved, even in a much simplified representa t ion 
of an ecosys tem, would be so numerous as to p r e ­
clude the general use of this approach except for 
the availability of compute r s . A set of equations 
represen t ing the changes in an ecosys tem, includ­
ing perhaps severa l dozen va r i ab le s , can be solved 
in a fraction of a second, so that the t ime- sca l e 
for this dynamic model may be l ess by five or six 
o r d e r s of magnitude than that of the real - l i fe s y s ­
tem it r e p r e s e n t s . 

An ecosys tem model does not spring ready for 
action from the head of an invest igator . The com­
puter model is preceded by a logical modei , based 
on a sys temat ic study of the ecosys tem, and in­
corpora t ing the best biological knowledge avai lable. 
Sub-models a re developed, into which the mech­
an isms of par t i cu la r p r o c e s s e s a re incorporated. 
Only when these e a r l i e r s tages have been com­
pleted, and the sub-models have been sa t i s fac tor ­
ily tes ted , can they be put together into a model of 
the whole ecosys tem with reasonable hope that it 
will behave rea l i s t i ca l ly . 

It should not be thought that modelling is a 
substitute for empi r ica l s tudies . An ecosys tem 
model can be no be t te r than the data base on which 
it is built. Rough-and-ready models can be built 
on a very sl im data base; but the body of quanti­
tative ecological knowledge available at present is 
generally too scanty to provide effective p red ic ­
tion capabi l i t ies . The data base must accordingly 
be expanded; prac t ica l observat ions in field and 
labora tory a re requi red to provide the under­
standing of mechanisms needed for model building, 
and to test the performance of models and sub­
models . But the modelling p r o c e s s , providing an 
insight into the in ter re la t ionships within the s y s ­
t em, can afford a valuable means for guiding and 
integrat ing the empir ica l work. If prac t ica l and 
modelling studies go hand in hand, there is an ex­
cellent chance that models providing an effective 
capacity for prediction can be made available with­
out undue delay. 

It will readily be seen that the c ruc ia l part of 
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ecosystem modelling l ies in the sub-mode ls . Each 
will s imulate a par t icu lar sub-se t of p r o c e s s e s 
within a distinguishable sub-sys tem - a s , for in­
s tance , nitrogen t ransformat ions in the sou; water 
transfer ' between soil , plant and air ; predation; 
seed germination; or direct interact ions between 
man and the biota. The sub-models will in gener ­
al deal with p r o c e s s e s on a sho r t e r t ime- sca l e than 
is required for the model as a whole, and their' 
s t ruc tu re should reflect a sound biological (or phys­
ical) understanding of their subject m a t t e r . 

Application of ecosys tem models to the 
rat ional use of natura l r e s o u r c e s 

Once such a model has been built and tes ted, it 
can be used as a guide to rat ional use and manage­
ment . If it is intended to modify the ecosys tem in 
some way, the effects of this modification can be 
tested on the model far more quickly and cheaply 
than in the real - l i fe sys t em, and without the r i sk 
that unexpected effects will have e m b a r r a s s i n g and 
i r r epa rab l e r e p e r c u s s i o n s . If it is des i red to 
manage the ecosystem to attain some specifiable 
goal - such as maximum water yield, minimal loss 
of surface soil consistent with a given grazing p r e s ­
s u r e , or maximum stable wild-life b iomass - the 
simulation model could be incorporated into a com­
puter p rogramme designed to test all possible com­
binations of management p r ac t i ce s , and hence op­
t imize the r e su l t s in the sense specified. 

The unit with which one is concerned in land-use 
management is usually a complex of ecosys tems -
such, for ins tance , as is contained within a drain 
age basin. Simulation models can a lso be of value 
at this higher level of integrat ion. If models a r e 
available of the separa te e c o s y s t e m s , together with 
their spatial in te r re la t ionsh ips , and if the way in 
which outputs of one become inputs to another is 
known, the separa te ecosys tem models can be com­
bined to give a model of the whole complex. 

As examples of the type of model potentially 
or actually applicable to decis ions concerned with 
the r a t iona luse of natural r e s o u r c e s , one may men­
tion those determining s t ra tegy for the control of 
insect pests of fores ts ; those exploring the effects 
of phosphate r e l ea se into s t r e a m s ; those guiding 
grazing management in ar id shrublands and those 
descr ibing the probable distr ibution of, and hazards 
from, radionuclides if nuclear explosives were 
used in cutting a sea - leve l canal through Cent ra l 
Amer ica . 

Such developments a re as yet in the i r ear ly 
s tages . A number of ecosys tem models have been 
built , and have been shown to behave rea l i s t i ca l ly 
over a period of a few y e a r s . In very few cases 
have quantitative compar i sons been made between 
the r e su l t s of computer models and observat ions 
in the real - l i fe sys t ems they r ep re sen t . But one 
may predict with confidence that numerous such 
compar isons will come to hand during the coming 
five y e a r s ; that exper t i se in the field of ecosys tem 

modelling will rapidly expand; and that the need 
for ass i s t ance from this source to the r a t iona luse 
and conservat ion of natural r e s o u r c e s will develop 
even more rapidly. 

Ecosys tem modelling has great prac t ica l po­
tential in the management of natural r e s o u r c e s , 
as indicated above. Wherever a l ternat ive land-
use and management policies a re under d i scuss ion , 
choice between them could be great ly facilitated 
by a rel iable dynamic model . It need not be sup­
posed, however, that a single model of a system 
will se rve all purposes . The scale of the model 
in t ime and space will need to be adjusted to the 
par t i cu la r problem. The detail and resolut ion r e ­
quired in different pa r t s of the model will vary a c ­
cording to their immediate r e l evance . If one is 
p r imar i ly concerned to predict changes to he rb i ­
vore populations, for ins tance, that par t of the 
model dealing with soil compaction can be painted 
with a broad brush; if on the other hand the p r i ­
mary purpose of the model is prediction of runoff, 
this part will r equ i re more detail but herb ivore 
demography can be tes ted cu r so r i ly . Even though 
each model requi red to answer a par t i cu la r man­
agement question is likely to be built ad hoc, it 
will in genera l be possible to put it together from 
a number of genera l -purpose modules , each dealing 
with a smal l sub-se t of p r o c e s s e s in a par t i cu la r 
par t of the sy s t em, which may be selected from a 
l ib ra ry of sub-models maintained for this purpose . 

Exper ience in ecosys tem modelling is at p r e s ­
ent l imited to a few cen t re s in the highly indus t r i ­
alized count r ies . It demands a combination of good 
computer facil i t ies with a team of ecologis ts who 
have both a broad ecosys tem approach and quanti­
tative i n t e r e s t s , and the number of rea l ly active 
cen t re s can be counted on the fingers of two hands. 
The need for a firm bas is of biological knowledge 
and understanding in such en t e rp r i s e s should be 
emphasized. Their success depends great ly on the 
extent to which the modelling team can keep its 
feet on the ground of biological real i ty . Otherwise , 
there is a se r ious r i sk that the tail may wag the 
dog - that the int r ins ic in teres t of the theore t ica l 
problems of modelling and computer simulation 
may lead the team away from the p r imary objec­
tive of ecological predict ion. 

Ecosys tem modelling in training 
and r e s e a r c h 

Apart from its value as a tool for management and 
r a t i o n a l u s e , ecosystem modelling can play impor ­
tant integrating rbles in ecological t ra ining and r e ­
search . The building of an ecosys tem model in­
evitably d i rec t s attention in turn to all aspects of 
the ecosys tem and its functioning, and to lacunae 
in knowledge which might otherwise have been ig­
nored. It is possible for a special is t involved in 
this experience to remain oblivious of the in te r ­
action of his own special subject with all the other 
components of the sys t em, for model building 
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makes these interactions very explicit. Experi­
ence in ecosystem modelling can accordingly be of 
great value in the training of an ecologist, enforcing 
breadth of outlook and restraining tendencies to un­
due specialization. 

In research, an ecosystem model can serve 
as a means for planning and executing integrated 
programmes which can be divided into discreet por­
tions, some perhaps quite simple, for execution 
separately. Where similar systems occur in dif­
ferent territories or continents, a model may fa­
cilitate the extrapolation of the results of research 
in one area to another, or indicate complementary 
programmes of research required to make existing 
results applicable in a new area. 

Ecosystem modelling in the MA В Programme 

All these possible uses of ecosystem modelling - in 
research, training and rational use - are likely tobe 
needed in the Man and the Biosphere Programme. 

A central part of the plan for the Man and the 
Biosphere Programme is to study the structure and 
functioning of the biosphere. The relevance of eco­
system modelling here is obvious. An effective 
model must embody a very deep understanding of 
the functioning of the system. And many aspects 
of the structure of ecosystems must be understood 
in order to account for the way m which they func­
tion. The test of the validity of a dynamic model 
is that it can give effective prediction. This is al­
so the touchstone of a full understanding. If one 
understands ¿he functioning of a complex system, 
one can predict the effects of stresses upon it. If 
one is unable to make such predictions, one's un­
derstanding is faulty. 

A second component of the Programme is the 
study of how man may modify the biosphere with­
out causing breakdown in its equilibria. For this 
goal, too, it is clear that ecosystem modelling may 
be able to play a,major role. As explained in pre­
vious paragraphs, much of the current effort in 
ecosystem modelling is directed to this purpose, 
and at present it seems the most promising ap­
proach for getting answers of this sort without ex­
pensive field experiments of long duration, and with­
out irreparable disturbance of existing ecosystems. 

The third part of the Programme - the impact 
on man of the environments he has created - is al­
so likely to benefit considerably from modelling 
and a systems approach. Though ecosystem mod­
elling as such is not likely to have a direct rdle to 
play here, its influence on this part of the Pro­
gramme rnay also be substantial. 

It is to be hoped that study of the biosphere will 
lead to a critical awareness - both in the decision­
making agencies of governments, and in the public 
at large - of the alternative futures for mankind 
which the complex environment makes possible. 
Analysis, understanding, prediction and decisions 
about separate parts of the oiosphere must become 
more widely recognized as leading to integrated 

conclusions about the whole biosphere, which a 
piecemeal approach is unlikely to provide. Long-
range planning should include biosphere models at 
least of a skeleton type, which will enable results 
from regional models to be integrated. For in­
stance, without such a framework the r&le of the 
biosphere in effecting a carbon-dioxide equilibrium 
with the atmosphere cannot be satisfactorily ap­
preciated. Without integrated results from eco­
system studies in quite diverse regions, neither 
data nor models will be available when they are 
required to help guide policy decisions on such 
matters as land use, pollution and energy sources, 
or even priorities for more detailed modelling work. 

Conclusion 

Accordingly, there would seem, to be a need to 
develop activities for rapid and widespread training 
in the principles of systems ecology. It is highly 
desirable that the number of centres where active 
studies in this field are in progress should be sub­
stantially increased - and in particular that such 
centres should be established in parts of the world 
at present lacking this experience. But even more 
important is that understanding of the principles 
involved should be widely disseminated far outside 
the ranks of active practitioners - infact, through­
out the professions to which ecology is relevant. 
So long as the man concerned with ecological studies 
in the field and with the management and rational 
use of natural resources can talk uninhibitedly with 
the man who has experience of ecosystem modelling -
so long as they have sufficient common ground for 
collaboration - the conditions for effective mod­
elling of specific ecosystems will exist. 

As a first step, one could envisage a strength­
ening of exisiing efforts in this field, by establishing 
effective communication among the different centres 
currently involved, increasing the facilities and 
personnel available where these are inadequate, 
and developing a mutual understanding as to the 
alternative approaches possible. 

In the'second place, an extensive training pro­
gramme could be established which would spread 
understanding of the systems approach to ecosys­
tems among the personnel in universities and gov­
ernment departments who are concerned with 
teaching and research in ecology, and with the use 
and management of natural resources. The training 
could in part be conducted by instructional teams 
moving around from country to country, bringing 
together a group of people for training within their 
normal f rroundings, and making abundant use of 
local examples; in part, use could be made of 
existing centres of ecosystem modelling, to which 
personnel could be brought for periods of intensive 
training by the staff of the centre. 

It is desirable that the training programme 
should be organized internationally with adequate 
financial assistance, and that trainees should be 
exposed to a variety of experience, both in respect 
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of the type of modelling work with which they are 
assoc ia ted , and the type of ecosystem modelled. 
This would imply that the t ra inee should spend 
periods of severa l months in each of three or four 
c e n t r e s , where he would benefit from variety both 
of environment and of modelling exper ience . 

Concurrent ly , a r r angemen t s should be made 
to assemble - and, where n e c e s s a r y , acquire - the 
data which will be needed for ecosys tem modelling. 
An inventory of ecosys tems (based on c lass i f ica­
tion and mapping on a world-wide scale) would, for 
ins tance, be required in o rde r to set p r io r i t i e s and 
to a s s e s s die range of re levance of work in p r o ­
g r e s s . The ass i s t ance of WMO would be needed 
in assembl ing cl imat ic data from different regions 
and in filling lacunae that might become evident 
from the biological point of view. 

When training of personnel has reached a sui t ­
able s tage , steps could be taken to develop at leas t 
a dozen new cen t res for active work in ecosys tem 
modelling. These would need tobe associa ted with 
wel l -es tabl ished univers i t ies or r e s e a r c h inst i tutes 
active in the ecological field, where good computer 
facili t ies and supporting staff a r e available together 
with a wide range of ecological competence. The 
l a t t e r must be emphasized, for interact ion between 
personnel of different background, all contributing 
to the building of different pa r t s of the same 
model , is a most important element in s y s ­
t ems ecology. These new cen t res should be 
located in countr ies at present lacking exper ­
ience in this field; some of them should be 
establ ished in developing coun t r i e s , provided 
the requis i te computer facil i t ies exist or can 
be brought into exis tence . 

If these , or s i m i l a r , s teps a re taken, it 
may be anticipated that a period of five or ten 
y e a r s would see the sys tems approach firmly 
established in r e s e a r c h and teaching in the fields 
of ecology and the rat ional use of natura l r e ­
sources throughout the world. In working t o ­
wards its objectives of understanding how man 
affects and is affected by the b iosphere , -nd 
thus of controll ing these in teract ions in what­
ever ways human welfare demands , the MAB 
P r o g r a m m e will need, and will have needed to 
develop, a pool of t rained manpower and fa­
ci l i t ies in all pa r t s of the world. 

II. 3 REMOTE SENSING 
(Adaptation of a working paper p repared 
for the first sess ion of the International 
Co-ordinating Council) 

A p rogramme entitled "Man and the Biosphere" 
br ings into juxtaposition two sys tems having very 
different o rde r s of magnitude, namely: 
Man, a point r ece ive r , if considered as an isolated 

individual; or a multi-point r ece ive r if we a re 
consider ing the entirety of the individual o b s e r ­
ve r s distr ibuted over the globe; and 

the Biosphere , the global sys tem constituted by the 
spher ica l shell of our planet, within which life 
is maintained, with man constituting one of its 
in tegral e l emen t s , possibly the one introducing 
the grea tes t amount of d is turbance . 

How will man be able to apprehend this global 
sys t em, and be able to t r ans form the concept of 
the biosphere into an object fitting into his sc ien­
tific universe and susceptible to exper iment , so 
that he can acquire knowledge of it and ul t imately 
control it for his own advantage? 

The fact is that , in spite of the a r s ena l of in­
s t ruments that he is developing to a s s i s t the exe r ­
cise of his senses and to inc rease their scope and 
number , the human obse rve r will remain a point 
r ece ive r in relat ion to the global sys tem which the 
biosphere r e p r e s e n t s for h im, and it will not be 
possible to deduce the information necessa ry for 
understanding and controll ing this system simply 
by summing the par t ia l data obtained from differ­
ent p laces . 

The spontaneous react ion of anyone who is 
t rying to take in a whole sys tem is to step back and 
view the sys tem as a whole. The sys tem of sc ien­
tific observation conducted under these conditions 
has been t e rmed remote sensing; this broad t e rm 
groups together all the methods which render pos­
sible the acquisit ion of information concerning an 
observed sys t em, without physical contact and at 
a d is tance. 

The eye and the ea r perform remote sensing 
natura l ly , the former within a nar row (visible) 
band in the e lec t romagnet ic spec t rum, and the la t ­
t e r within the audible band of acoustic waves. 
Thanks to this remote sensing, the obse rve r a c ­
qu i r e s , at a d i s tance , cer ta in information re la t ing 
to the position and p roper t i e s of sources of r ad ia ­
tion. On account of the natura l l imitat ions of these 
o rgans , however, the obse rver obtains only a very 
smal l fraction of the information actually available; 
but many of the s e n s o r s and associa ted ins t ruments 
nowadays available enable these l imitat ions to be 
overcome. With the exception of gravity waves, 
whose existence st i l l has to be invest igated, we 
have at our disposal e m i t t e r s , r e ce ive r s and ana­
lytical express ions for dealing with emiss ion , r e ­
ception, measu remen t and calculation in respec t 
of all types of fields and rad ia t ions . 

On examining the present situation as r e g a r d s 
the technical means that have been developed for 
pursuing the c lass of act ivi t ies known as remote 
sensing, we find that m e a s u r e m e n t s involving po­
tentials and fields (e lec t r ic , magnet ic , or g rav i ­
tational) have continued to be dealt with under 
special ized discipl ines (atmospheric potentiometry 
and inductometry, geomagnet ism and g rav ime t ry , 
to mention only the most important ) , and that the 
principal developments of inst rumentat ion have 
been in the domain of methods utilizing propagated 
energy (waves or radiations) - above a l l , e l ec t ro ­
magnetic energy. The la t te r is nowadays used for 
remote sensing over the whole spec t rum from 
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X-rays to dec ime t re wave lengths , by means of 
var ious ins t ruments descr ibed briefly below: 
Photographic c a m e r a s used e i ther with s eve ra l 

emulsions or with a single emulsion which s imul ­
taneously rece ive seve ra l images t ransmi t ted by 
objectives fitted with different f i l ters (polychrome 
select ion) . These photographic techniques permi t 
reception up to about 0. 9 m i c r o m e t r e s . 

Rad iome te r s , s p e c t r o m e t e r s , mul t i spec t ra l s can ­
n e r s with fixed bands (2 to 24 bands) or wob-
bulated. These techniques a re used for the 
u l t ravio le t , for the visible r ange , and especial ly 
for the i n t r a - r e d (near in f ra - red , 3 to 5 m i c r o ­
m e t r e s and 8 to 15 m i c r o m e t r e s bands , these 
two l a t t e r corresponding to two t r ansmis s ion 
"windows" of the a tmosphere ) . 

Pa s s ive microwave r a d i o m e t e r s and r a d a r s 
of var ious kinds: 
Diffractometers ; SLAR imaging r a d a r s in mul t i -

band and mul t ip le-polar iza t ion vers ions ; holo­
graphic types (vert ical viewing) specially adapted 
for topographic observa t ions . 

These l a t t e r techniques , which use microwaves 
for conveying information, have not yet been fully 
developed; ne ve r the l e s s , miss ions which have been 
c a r r i e d out with these ins t ruments have shown the 
extent of the i r poss ib i l i t ies : 
Observa t ions independent of a tmospher ic conditions 

(completely independent for the 1 to 300 m i l l i ­
m e t r e s band), permi t t ing work to be continuous 
in all weathers by day and by night. 

Discr iminat ion between different su r faces , not by 
vir tue of emiss iv i t i e s and thermodynamic t e m ­
p e r a t u r e s (as with in f ra - red waves) but by v i r ­
tue of the d ie lec t r ic cons tan t s , whose values vary 
widely from one m a t e r i a l to another in this part 
of the spec t rum, so that even m a t e r i a l s having 
identical emiss iv i t i e s and thermodynamic t e m ­
p e r a t u r e s exhibit d i f ferences . -This proper ty has 
been used successfully for studying confluences 
of fresh water and sea water by measu r ing the 
salinity by remote sensing at 1.42 g igaher tz . 

Pene t ra t ion of the signal in depth below the s u r ­
faces studied: this proper ty is par t icu la r ly im­
portant for studying the dampness of so i l s , where 
the s t r ic t ly surface value, as indicated by infra­
red r ad iome t ry , has l i t t le significance. 

Nea r -un ive r sa l application: "a l l -wea the r" c a r t o ­
graphy, s tate of sur faces (study of sea waves and 
oceanic winds), surveys (of fresh and salt water , 
m i n e r a l s , f o r e s t s , soil dampness ) , to mention 
only topics a l ready under study. 

It will be noted that in f ra - red rad iomet ry and 
microwave rad iomet ry complement one another 
very effectively. P r o m the poss ibi l i t ies demon­
s t ra ted by every mis s ion , it can a l ready be p r e ­
dicted that remote sensing by microwaves will b e ­
come the pr incipal method for collecting information 
re la t ing to t e r r e s t r i a l r e s o u r c e s a s soon as the 
following two steps have been taken: 

1. To develop ins t rumentat ion meet ing the 
s tandard r equ i remen t s for r emote sensing m i s s i o n s , 

which a re cer ta inly l e s s severe than the mi l i t a ry 
s tandards which the exist ing ins t ruments satisfy; 
the resul t ing cost reduction will encourage the use 
of these dev ices . 

2. To inc rease our present f ragmentary and 
inadequate knowledge of the physical p roper t i e s 
exhibited by inert m a t e r i a l , and even more impor ­
tantly by living organis ins , in this par t of the e l e c ­
t romagnet ic spec t rum. 

Whatever the amount of p r o g r e s s achieved in 
ins t rument technology, the essen t ia l problem r e ­
mains one of choice, as in the c a s e , m o r e o v e r , in 
all measu remen t ac t iv i t ies , the main questions a r e : 
What information should be collected? How should 

it be collected? How should it be in te rpre ted? 
What use should be made of it? 

To the above questions we must add a further 
two which apply more specifically to remote sensing: 
When should the information be collected? What 

degree of detail should be aimed at? This las t 
point must take account of the physical resolving 
power of the equipment used, and hence must 
involve a compromise . 

These var ious choices and options a r e not al l 
of equal importance in remote sensing; two r e l e ­
vant points must be noted: 

1. Work done during the last ten y e a r s has 
for the most part re la ted to the development of 
ins t ruments for collecting data ( r ad iome te r s , s can ­
n e r s , e tc . ) and for the automatic p rocess ing of 
data (computers) ; in consequence, we a l ready have 
the situation that the available ins t rumenta t ion, a l ­
though it has not yet attained its full development, 
can collect much m o r e information than can be in­
t e rp re t ed by the different discipl ines involved. 
F r o m the point of view of economy and efficiency, 
it is des i rab le that th is imbalance should not be 
allowed to worsen , and that at leas t an equal amount 
of work should be done by the ground t eams r e ­
ceiving the remote ly sensed data , for the analysis 
and in terpre ta t ion of those data re la t ing to the i r 
d iscipl ine . 

2. In setting out to collect the maximum amount 
of information on the complex sys tem constituted 
by a zone of the b iosphere , remote sensing does 
not introduce a new discipl ine, but r e p r e s e n t s a 
mult idiscipl inary collaboration for the production, 
the cal ibrat ion and the util ization of ins t rumenta ­
t ion, for the p rocess ing and interpreta t ion of the 
documents obtained. The l a t t e r , which by the i r 
nature contain synthesized information, can only 
be understood after further in terpreta t ion by the 
re levant spec ia l i s t s - geologis ts , geographers , 
pedologis ts , hydrologis ts , ag ronomis t s , fores t ry 
spec ia l i s t s , zoologis ts , bo tan is t s , ecologis ts , b io-
c l imato logis t s , economis t s , e tc . , to name only a 
few. The specia l i s t s in these discipl ines should 
be given a common basic t ra ining in remote sensing 
technology, so that they a r e all equally capable of 
using the same documents . 

Such an approach is immediately seen to be p a r ­
t icu lar ly suitable for the study of the biosphere: 
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1. On account of its global extension and syn­
thetic c h a r a c t e r : The b iosphere has in fact h i t h e r ­
to been studied " a s s e p a r a t e c o m p o n e n t s " , by dif­
ferent and distinct groups who isolate from it the 
part n e c e s s a r y for their specia l study - p lants , 
a n i m a l s , so i l s , e tc . R e s e a r c h of this kind " d i s ­
m a n t l e s " the s y s t e m , so to speak, in o r d e r to fa­
ci l i tate the study of each component, or possibly 
of m o r e or le s s simplified s u b - s e t s . But however 
p r e c i s e our knowledge of a component, it cannot 
enable us to understand the functioning of the s y s ­
tem of which it is a p a r t . On the other hand, a 
knowledge of the complete system enables us to 
see each component in its p r o p e r place and to un­
ders tand its c h a r a c t e r i s t i c s be t te r . 

By making it possible to obtain global o b s e r ­
vations on a s y s t e m , remote sensing enables a 
synoptic knowledge of the system to be built up, in 
which however each element of the sys tem r e m a i n s 
recognizable, thanks to its " s i g n a t u r e " (see 2 
below). 

It should never the less be noted that while p r e ­
l iminary r e s e a r c h is needed at all s tages ( instru­
m e n t s , knowledge of m a t e r i a l s , i n t e r a c t i o n s , e t c . ) 
before remote sensing equipment can be made 
operat ional , never the les s r e m o t e sensing itself, 
at least in its present state of technological devel­
opment, does not constitute a r e s e a r c h method, 
but essent ia l ly a reconnais sance method. 

Leaving as ide c e r t a i n very p a r t i c u l a r c a s e s 
where it has been found possible to make an abso­
lute determinat ion of the significance of the signals 
collected ( c h a r a c t e r i s t i c radiat ions from e lemen­
tary m a t e r i a l s ) , it is always the responsibi l i ty of 
the l abora tory , or r a t h e r the ground t e a m , to give 
the actual significance of the s ignals analysed 
("ground-truth") . These act iv i t ies , e s sent ia l for 
the proper interpretat ion of the data, may r e q u i r e 
only s imple equipment (a s imple m e a s u r e m e n t of 
the t e m p e r a t u r e on the ground may consti tute a 
decisive piece of information if it is synchronized 
with the passage of the aeroplane or sate l l i te and 
t r a n s m i t t e d in good t ime to the data-centra l iz ing 
s y s t e m s ) . Л global study of the b iosphere by r e ­
mote sensing can thus benefit substantial ly from 
the col laboration of very smal l t e a m s dis tr ibuted 
round the world at se lected r e p r e s e n t a t i v e s i tes 
integrated into a d a t a - t r a n s m i s s i o n network (utili­
zation of telephone networks, of w i r e l e s s ground 
waves , or of data-col lect ing and t ransmi t t ing sa te l­
l i tes) . It has been suggested that there should be 
ten million of such s i tes available round the world 
during the miss ion of the ERTS Л and В s a t e l l i t e s . 

2. Again, remote sensing p e r m i t s non­
destruct ive analys i s : The specific nature of the 
interaction between energy and m a t t e r is known; 
every element and every object exhibit the evidence 
of the i r pecul iar c h a r a c t e r i s t i c s ( t e m p e r a t u r e , 
composit ion, s t r u c t u r e , e tc . ) by the radiat ion which 
they emit , or which they relay or reflect after r e ­
ception, in the form of well-defined radiat ion bands 
or l ines . It is precise ly the specificity of these 

interact ions which provides the bas i s of the t e c h ­
niques used in laboratory analys is ( radiometry , 
s p e c t r o m e t r y , spect rophotometry , e t c . ) . 

F o r studying a given e lement, it i s usually 
sufficient to examine only an appropriate ly selected 
part of this " s i g n a t u r e " ; it will be noticed, for 
example, that all the pr incipal molecu lar pollu­
tants have an e lect romagnet ic s p e c t r u m exhibiting 
at leas t one s trong line in the 3 to 15 m i c r o m e t r e s 
band. It is within this band that two of the pr in­
cipal t r a n s m i s s i o n "windows" of the a tmosphere 
a r e located (at 3. 5 to 5 and 8 to 14 m i c r o m e t r e s ) . 
Hence, by using infra-red s p e c t r o g r a p h s and scan­
n e r s sensit ive within these bands, it is possible 
to proceed by r e m o t e sensing, without sampling 
or destruct ive tes t ing, to make analyses and quan­
titative evaluations of e lements such as those 
natural ly present in the a t m o s p h e r e , pol lutants, 
e tc . , and to become informed about t h e i r d i s t r i ­
bution and evolution. 

The concept of the " s i g n a t u r e " has been ex­
tended to apply to fairly complex global a g g r e g a t e s , 
s u c h a s fields of c e r e a l s , f o r e s t s , alluvial depos i t s , 
f ishery banks, e tc . , and a number of investigations 
have shown that the analys is can reliably be used 
for identifying species and recognizing the i r s tate; 
act ivi t ies pursued in this domain have made it pos­
sible to take stock rapidly, and over large a r e a s , 
of n a t u r a l and cultivated r e s o u r c e s ; and to t rack 
down d i s e a s e s , a t tacks by p a r a s i t e s , i r r iga t ion 
def ic iencies, e tc . , at an early s tage. These r e ­
sults a r e of great importance in re lat ion to the 
management of the b i o s p h e r e ' s natura l r e s o u r c e s 
and the i r uti l ization in an economic and rat ional 
m a n n e r . 

It should however be noted that when r e m o t e 
sensing is employed for purposes of a n a l y s i s , the 
decoding of the signal c a r r y i n g the " s i g n a t u r e " be­
comes the m o r e complicated the g r e a t e r the d i s ­
tance to the r e c e i v e r ; the l a t t e r actually r e c e i v e s 
the sum of the " s i g n a t u r e s " emanating: 
from the source which, in the case of pass ive 

methods , is the sun or t h e r m a l radiat ion proper ; 
from the r e - e m i t t e r or ref lector under c o n s i d e r a ­

tion (the p a r t i c u l a r object under study); 
from the media t r a v e r s e d by the signal (usually, 

the a t m o s p h e r e ) . 
Here it i s worth while emphasizing again the 

c l e a r advantage of microwave r a d a r methods 
(SLAR and holographic), whose resolut ion is not 
range-dependent at aeronaut ica l a l t i tudes , and 
whose complete independence (see above) of a t­
mospher ic conditions means that the l a t t e r have 
no effect on the signal t r a n s m i t t e d . 

It is as a resu l t of these var ious multiple in­
t e r a c t i o n s that , in the present s tate of our know­
ledge, the m e a s u r e m e n t s obtained by r e m o t e 
sensing in most c a s e s lose the absolute c h a r a c t e r 
which these methods might afford when pract i sed 
in the laboratory (the essent ia l problem of the 
"ground - t r u t h " ) . 

3. The high speed of remote sensing: The 
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rapid evolution of the technology of sensors during 
the last decade has made possible the production 
of types combining a high cut-off frequency (over 
one megahertz) with very high sensitivity. It has 
thus become possible to instal measuring instru­
ments on fast means of transport (aeroplanes or 
satellites) and to obtain pictures very quickly by 
television or by linear scanning of the field of view, 
even for distances of the order of 400,000 km. 

The rapidity with which information is obtained 
by these methods, and the fact that it can be re­
peated, either at any required time, when working 
with airborne platforms, or automatically on in­
terrogation when satellites are used, constitute 
particularly valuable features for studying a sys­
tem such as the biosphere, all of whose elements 
are in continuous evolution at more or less rapid 
rates (e.g. evolution of populations, spread of 
deserts, increase of pollution migrations, etc.) . 

The following examples illustrate the high 
speed of the observations: 
With the existing instruments, the smallest type of 

propeller-type aircraft, flying at 5,000 metres 
above ground level, can collect data from a ground 
area of about 1,000 km^ in one hour. 

Larger aircraft, flying at 10,000 metres, can at­
tain a coverage of 25,000 k m ' per hour. This 
rate can moreover be increased by the full use 
of the time, in the case of microwave radar ob­
servations (see above). 

The ERTS-A satellite (planned to be launched in 
1972) in an orbit of 912 kilometres (492. 35 nm. ), 
will effect complete coverage of the globe every 
18 days, in 251 revolutions. 

It is also possible to envisage, for particular 
purposes not demanding a very high resolution, 
geostationary satellites at an altitude of 36,000 
kilometres, capable of providing at precise inter­
vals of about one hour the information from a given 
point on the globe. 

We may draw attention here to the important 
contribution made by the "Nimbus" meteorological 
satellites to our knowledge of the state and of the 
evolution of cloud masses and of bodies of snow 
and ice round the world; and we may point out the 
possibility of operating the ERTS A and В satel­
lites in the same way. 

In cases where the final document is an image 
(photographic techniques; CRT reproduction of re­
cordings made from television, from scanners and 
from imaging radars; facsimRes supplied by the 
receiving stations of meteorological satellites), 
the interpretation, at least in the first stage, can 
be effected with simple means (visual presentation 
on luminous table, densimetry); however, itwillbe 
obvious that when the activity is intensive, so that 
a very large amount of information is obtained in 
a very short time, computer processing of the data 
is essential to derive the full benefit of this high­
speed operation. However, we must not be mis­
led into regarding this automatic processing as 
anything more than a method for accelerating the 

handling of the data collected. The computer can­
not take the place of the observer-in-charge for 
interpreting the observations, or draw any con­
clusions other than those derived by the human 
observer as a result of the programme carefully es­
tablished by him for sorting, combining and eval­
uating the data. The size of the automatic com­
puting installation should of course be adapted to 
suit the capacity of the systems employed for col­
lecting the data. Consideration of the computing 
power required for processing the data received 
from satellites ERTS A and В indicates that just 
a few ground receiving stations would be provided, 
and these would redistribute the received data af­
ter first-stage processing. 

4. Capacity for generalization: Remote sen­
sing makes it possible to follow up investigations 
conducted in the laboratory or at localized experi­
mental plots, so that the knowledge (e.g. inven­
tory, thematic cartography) acquired for a partic­
ular "point" can be generalized for a whole region. 
In order to determine the "ground-truth" which is 
essential for ensuring the correct interpretation 
of the received data, it is necessary to select sev­
eral reference points whose characteristics are 
completely known; it may also prove necessary to 
conduct supplementary ground measurements in 
regions where there is ambiguity in the interpre­
tation of the data. 

Remote sensing is the only method at our dis­
posal capable of effecting this generalization in a 
time compatible with the evolution of the constit­
uent elements of the biosphere. Satellites, whether 
"for terrestr ial resources" (equipped with sensors) 
or "for collection of data" (teletransmission satel­
lites) provide the only means capable of supplying 
information practically simultaneously from all 
parts of the globe. 

It is highly probable that by means of this type 
of instrumentation we shall, step by step, attain 
the possibility of making a complete study of the 
biosphere, including the description of its present 
state and its evolution. However, the lesson to be 
learnt from a decade of activity aimed in this direc­
tion is that before we can conduct such a global 
study by means of external observations, we need 
to have in advance a thorough understanding of the 
correlations existing between the various elements 
of the observed system and the apparent "signatures" 
which the satellite, external to the system, may 
receive. 

Hence, at the same time, a large amount 
of work has to be done within the system it­
self, in order that the role of systematic mon­
itoring, for which satellites are more partic­
ularly suited, can be progressively transferred 
to them. 

In conclusion 

The effectiveness of such a programme depends 
very much on international collaboration: 
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1. F o r the collection of data which, for the 
p a r t i c u l a r purposes of r e m o t e sensing, a r e intended 
to be general ized as widely as poss ib le . Even very 
smal l t e a m s have a part to play in this activity, 
within the collecting network, in which the link con­
stituted by the " g r o u n d - t r u t h " will for a long t ime 
yet r e m a i n an essent ia l re fe rence e lement . 

2. F o r the compilat ion, s tandardizat ion and 
disseminat ion of the information col lected, and the 
" re l iabi l i ty r a t e " which it offers. The quantity of 
information which is to be expected, and the d e s i r ­
able speed of handling and redi s t r ibut ing it, cal l for 
the most modern equipment for automatic informa­
tion handling. Infact, the development of a method­
ology appropr iate to these methods will depend to 
a great extent on the sat i s factory handling of the 
confirmed r e s u l t s . It can thus a l ready be envisaged 
that these methods and the devices needed to im­
plement them will evolve during the period of the 
MA В P r o g r a m m e itself. 

Final ly, it is n e c e s s a r y to point out the dan­
g e r s to which the biosphere is exposed by the very 
effectiveness of these methods . The combination 
of efficient modern methods of harvest ing and m a r ­
keting with the high speed of location made possible 
by r e m o t e sensing introduces the r i sk that cer ta in 
natura l r e s o u r c e s in great demand (e .g . shoals of 
fish, t ropica l woods, e tc . ) may rapidly become ex­
hausted. It would appear t o b e absolutely n e c e s s a r y 

that, at the s a m e t i m e , a plan for the exploita­
tion of the b iosphere should be instituted and imple­
mented, which would take into account the production 
and regenerat ion r a t e s of these var ious e l e m e n t s . 
These data, which a r e essent ia l for a well-balanced 
management of the b iosphere , a r e in fact included 
among those that can be supplied by continuous, 
routine r e m o t e sensing, using s a t e l l i t e s . 

At the present t i m e , when there a r e signs h e r e 
and t h e r e of the exhaustion of natura l r e s o u r c e s , 
while at the same t ime demands a r e increas ing rapid­
ly, it is of the very grea tes t importance to e n s u r e the 
most enlightened management of these r e s o u r c e s . 
The f irst s tep cons is t s in drawing up a p r e c i s e inven­
tory of t h e m , and following i ts evolution. Remote 
sensing methods using a i rborne or sa te l l i te-borne 
equipment should provide the best way of obtaining 
the information es sent ia l for this purpose . 

A s imulation study, making use of m a t h e m a t i c a l 
and physical m o d e l s , could provide the m e a n s for 
integrat ing the data obtained and for a r r iv ing by sue -
cess ive approximat ions at the magnitudes which 
have a determining influence on the equil ibrium of 
the s y s t e m : 
exist ing b i o m a s s e s available at the var ious levels 

of consumption (pr imary c o n s u m e r , secondary, 
e t c . ) ; 

regenera t ion r a t e of these b i o m a s s e s and authorized 
r a t e of consumption at each level . 
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ANN1 EX III 

RESOLUTION 2. 313 ADOPTED BY THE 
GENERAL CONFERENCE OF UNESCO AT 
ITS SIXTEENTH SESSION 

2.313 The General Conference, 

Bearing in mind the recommendat ions of the Intergovernmental Conference of Exper ts on 
the Scientific Bas is for the Rational Use and Conservation of the Resources of the Bio­
sphere , held in September 1968, 

Recalling resolut ion 2. 313 adopted at its own fifteenth sess ion , 

Considering that there is a p res s ing need for bold internat ional action concerning the sci­
entific aspects of the rat ional use and conservation of the natura l r e s o u r c e s of the biosphere 
and the improvement of the global re la t ionship between man and his environment , 

S t ress ing the place which these prob lems should hold in education and cul ture , 

Keeping in view the necess i ty , on the one hand, to acce le ra te the economic p r o g r e s s of 
developing nations and, on the other hand, to keep under constant review the technological 
developments which may contribute to the degradation of the environment , 

Having taken note of the r epor t of the Di rec to r -Genera l (document 16 C/78) on this ma t t e r 
and of the proposa ls made there in , 

1. Decides to launch a long- te rm in tergovernmenta l and in terdisc ip l inary p rogramme on 
Man and the Biosphere focusing on the general study of the s t ruc tu re and functioning 
of the biosphere and its ecological reg ions , on the sys temat ic observation of the changes 
brought about by man in the b iosphere and its r e s o u r c e s , on the study of the overall 
effects of these changes upon the human species itself, and on the education and infor­
mation to be provided on these subjects ; 

2. Wishes that this P r o g r a m m e be c a r r i e d out in close co-operat ion with the United Na­
tions and the other organizat ions of the United Nations system concerned, with due 
r ega rd to the views of the Adminis t ra t ive Committee on Co-ordination, as well as 
with the competent international non-governmental organizat ions; 

3. Es tab l i shes , in accordance with the s ta tutes annexed to the present resolut ion, an In­
ternat ional Co-ordinat ing Council respons ib le , within Unesco 's fields of competence, 
for planning this p r o g r a m m e , defining its p r i o r i t i e s , supervis ing its execution and 
making any n e c e s s a r y proposals for co-ordinat ing this P r o g r a m m e with those conduc­
ted by all the internat ional organizat ions concerned; 

4. Selects the following Member States to be m e m b e r s of the International Co-ordinating 
Council in 1971-1972:(1) 

Argentina Brazi l Chile 
Aust ra l ia Canada Czechoslovakia 

(1) The Member States l is ted in this paragraph were elected on the repor t of the Nominations Com­
mit tee at the th i r ty - f i r s t p lenary meet ing, on 6 November 1970. 
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Arab Republic 
of Egypt 

France 
Federal Republic 

of Germany 
India 
Indonesia 
Iran 

Iraq 
Italy 
Japan 
.Malaysia 
Netherlands 
New Zealand 
Nigeria 
Romania 

Sweden 
Uganda 
Union of Soviet Socialist 

Republics 
United Kingdom of Great 

Bri ta in and Northern 
Ireland 

United States of Amer ica 

5. Recommends that the International Co-ordinat ing Council, taking into account the views 
that the Member States may submit thereon, consider the proposals made by the Director-
General in document 16 C/78 concerning the P r o g r a m m e ; 

6. Invites Member- States to establish National Commit tees for ensur ing their full par ­
ticipation in this P r o g r a m m e ; 

7. Intends to make a further review of the situation at i ts seventeenth sess ion , in the light 
of the resu l te of the United Nations Conference on the Human Environment (Stockholm, 
1972) and of discuss ions pertaining thereto in the General Assembly. 
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ANNEX IV 

STATUTES OF THE INTERNATIONAL 
CO-ORDINATING COUNCIL OF THE 
PROGRAMME ON MAN AND THE 
BIOSPHERE 

Art ic le I Art ic le IV 

An International Co-ordinat ing Council of the P r o ­
g ramme on Man and Biosphere (hereinaf ter called 
"Council") is hereby set up within the United Na­
tions Educational , Scientific and Cultural Organi ­
zation. 

Ar t ic le II 

1. The Council shall be composed of twenty-five 
Member States of the United Nations Educa­
tional, Scientific and Cultural Organizat ion, 
e lected by the Genera l Conference at each of 
i ts o rd inary s e s s ions , taking due account of 
equitable geographical d is t r ibut ion, of the 
need to ensure appropr ia te rota t ion, of 
the r ep resen ta t iveness of these States from 
the ecological viewpoint in the var ious con­
t inents , and of the importance of the i r 
scientific contribution to the internat ional 
p r o g r a m m e . 

2. Members of the Council shal l be immedia te ly 
eligible for re -e lec t ion . 

3. The Council may make recommendat ions con­
cerning i ts own member sh ip to the Genera l 
Conference. 

4. The persons appointed by Member States as 
their r ep resen ta t ives on the Council shall p re ­
ferably be exper ts in the field covered by the 
P r o g r a m m e and chosen from among those 
pe r sons who a r e playing a major part in 
the implementat ion of the act ivi t ies re la ted 
to the P r o g r a m m e in the said Member 
S ta tes . 

Ar t ic le III 

1. The Council shall normal ly meet in plenary 
sess ion once every two yea r s . Ex t raord inary 
sess ions may be convened under conditions 
specified in the Rules of P rocedu re . 

2. Each Council m e m b e r shall have one vote, 
but it may send as many exper t s or ad­
v i s e r s as it deems n e c e s s a r y to ses s ions 
of the Council. 

3. The Council shall adopt i ts own Rules of P r o ­
cedure. 

1. The Council shall be responsible for guiding 
and supervising the planning and the imple­
mentation of the P r o g r a m m e on Man and the 
Biosphere, for studying proposa ls concerning 
development and modifications of this P r o ­
g r a m m e , for recommending scientific projects 
of in teres t to all or to a la rge number of coun­
t r i e s , and a s se s s ing pr ior i t i es among such 
pro jec ts , for co-ordinat ing international co­
operation of Member States in the framework 
of the P r o g r a m m e , for ass i s t ing in the devel­
opment of national and regional projects r e ­
lated to the P r o g r a m m e , and for taking any 
prac t ica l or scientific m e a s u r e s that may be 
requi red for the successful implementation 

of the P r o g r a m m e . 
2. In ca r ry ing out its ac t iv i t ies , the Council shall 

make full use of the facil i t ies offered by the 
agreements or working a r rangement s between 
Unesco and the other in tergovernmental or­
ganizations ment ionedunder Art ic le VII, para­
graph 2. 

3. The Council may consult on scientific questions 
all appropr ia te international non- governmental 
organizat ions with which Unesco maintains of­
ficial re la t ions . The International Council of 
Scientific Unions (ICSU) and its affiliate unions 
and assoc ia t ions , and the International Union 
for the Conservation of Nature and Natural 
Resources (IUCN) may give advice to the 
Council on m a t t e r s of a scientific or techni­
cal cha rac te r . 

4. The Council shal l , wherever neces sa ry , at­
tempt to co-ordinate the P r o g r a m m e on Man 
and the Biosphere with other international sc i ­
entific p r o g r a m m e s . 

Art ic le V 

1. The Council may set up ad hoc commit tees 
for the study of specific problems. Member­
ship of such ad hoc commit tees shall also be 
open to Member States of Unesco which are 
not r ep resen ted in the Council. 

2. The Council may delegate to any such commit­
tee the powers that it may need in regard 
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to the p r o g r a m m e for which it has been set up. 
3. Taking into account other relevant international 

act iv i t ies , the Council may establ i sh as requir­
ed working groups of spec ia l i s t s to examine 
certa in aspects of the P r o g r a m m e . These work­
ing groups, whose m e m b e r s shall serve in a 
personal capacity, may include nat ionals of 
Member States of Unesco which a r e not rep­
resented on the Council. 

Art icle VI 

1. At the beginning of its f irst sess ion, the Coun­
cil shall elect a chairman and four v ice-chair­
men; these shall form the Council 's Bureau. 

2. The Bureau shall d ischarge such duties as the 
Council may lay upon it. 

3. Meetings of the Bureau may be convened in 
between meet ings of the Council, at the r e ­
quest of the Council itself, of the Direc tor-
General of Unesco or of any one m e m b e r of 
the said Bureau. 

4. The Council shall elect a n e w Bureau whenever 
its own m e m b e r s h i p is changed by the Genera l 
Conference in accordance with Art ic le II, above. 

Art ic le VII 

1. Representat ives of Member States and Asso­
ciate M e m b e r s of Unesco which a r e not m e m ­
bers of the Council may n e v e r t h e l e s s attend, 
as o b s e r v e r s , meet ings of the Council and its 
c o m m i t t e e s . 

2. Representat ives of the United Nations, the Uni­
ted Nations Educational, Scientific and Cultural 
Organizat ions, the Food and Agr icul ture Or­
ganization of the United Nations, the World 
Health Organization and the World Meteoro-
gical Organization may take p a r t , without the 
right to vote, in all meet ings of the Council 
of its commit tees and of i ts working groups. 

3. Representat ives of the International Council 
of Scientific Unions and the Internat ional Union 
for the Conservation of Nature and Natural 
Resources may take par t , without the right 
to vote, in all meet ings of the Council, of i ts 
commit tees and of i ts working groups. 

4. The Council shall de termine the conditions 
under which other internat ional governmental 
or non-governmental organizat ions, and in 
p a r t i c u l a r the International Atomic Energy 
Agency and Intergovernmental M a r i t i m e Con­
sultative Organizat ion, will be invited to at­
tend its meet ings , without the r ight to vote, 
whenever quest ions of common interes t a r e 
discussed. 

Art ic le VIII 

1. The s e c r e t a r i a t of the Council shall be provided 
by the D i r e c t o r - G e n e r a l of the United Nations Ed­
ucational, Scientific and Cultural Organizat ion. 

who shall place at the Counci l ' s disposal the 
staff and other means required for its opera­
tion. Staff m e m b e r s of the other organizat ions 
mentioned in Art ic le VII, paragraph 2, above 
may be ass igned to the s e c r e t a r i a t by agree­
ment with the said organizat ions. 

2. The s e c r e t a r i a t shall provide the n e c e s s a r y 
se rv ices for the se s s ions of the Council and 
meetings of its Bureau, commit tees and work­
ing groups. A r r a n g e m e n t s may be made with 
the other organizat ions mentioned in Art ic le 
VII, paragraph 2, for providing such se rv ices 
to p a r t i c u l a r working groups of the Council. 

3. The s e c r e r a r i a t shall take any day-to-day 
m e a s u r e s required in o r d e r to со- ordinate the 
execution of the internat ional p r o g r a m m e s 
recommended by the Council; it shall fix the 
date of the Council 's se s s ions in accordance 
with the Bureau ' s ins t ruct ions, and shall take 
all s teps required to convene such s e s s i o n s . 

4. The s e c r e t a r i a t shall a s semble all proposa l s 
sent in by m e m b e r s of the Council, other 
Member States of Unesco and the internat ional 
organizat ions concerned with r e g a r d to the 
formulation of the international pro jects un­
der the P r o g r a m m e and shall p r e p a r e them 
for examination by the Council; it shall main­
tain l iaison with the national c o m m i t t e e s 
establ ished by Member States for the execu­
tion of the P r o g r a m m e in accordance with the 
invitation contained in resolution 2. 313 adop­
ted by the Genera l Conference at its sixteenth 
sess ion, and inform them of the Council ' s 
recommendat ions . 

5. In addition to the se rv ices to be r e n d e r e d to 
the Council, the s e c r e t a r i a t shall co-operate 
closely with the s e c r e t a r i a t s of the interna­
tional governmental and non-governmental 
organizat ions mentioned in Art ic le VII, para­
graphs 2 and 3 above; it shall for this purpose 
take part in i n t e r s e c r e t a r i a t co-ordinat ion 
meetings as n e c e s s a r y . 

Art ic le IX 

1, The internat ional p r o g r a m m e s of observa­
tion and investigation, recommended by the 
Council to M e m b e r States for concerted ac­
tion on their par t , shall be financed by the 
part icipating Member States, according to 
the c o m m i t m e n t s which each State is willing 
to make. The Council may, however, make 
recommendat ions to the United Nations Edu­
cational, Scientific and Cultural Organiza­
tion and to the other organizat ions mentioned 
in Art ic le VII, p a r a g r a p h s 2 and 3 above, 
concerning a s s i s t a n c e to Member States for 
the development of environmental observa­
tion and r e s e a r c h or the implementation of 
some p a r t i c u l a r aspect of the P r o g r a m m e . , 
If the said organizat ions accept such recom­
mendations a n d if the Member States concerned 
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signify their agreement, these organizations 
shall undertake to finance the related activities 
in accordance with the provisions of their re­
spective constitutions and regulations. 

2. Member States shall bear the expense of par­
ticipation of their representatives in sessions 
of the Council and its committees. The run­
ning expenses of the Council and its subsidiary 
organs shall be financed from funds appropriated 
for this purpose by the General Conference of 
the United Nations Educational, Scientific and 
Cultural Organization as well as from such ad­
ditional resources as may be made available 
by other organizations of the United Nations 
System. 

3. Voluntary contributions may be accepted and 
established as trust funds in accordance with 

the Financial Regulations of the United Nations 
Educational, Scientific and Cultural Organiza­
tion and administered by the Director-General 
of that Organization. The Council shall make 
recommendations to the Director-General on 
the allocation of such contributions for inter­
national projects under the Programme. 

Article X 

The Council shall submit reports on its activities 
to the General Conference of the United Nations 
Educational, Scientific and Cultural Organization 
at each of its ordinary sessions. These reports 
shall be communicated for information to the other 
international organizations mentioned in Article 
VII, paragraphs 2 and 3 above. 
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ANNEX V 

RULES OF PROCEDURE OF THE 
INTERNATIONAL CO-ORDINATING 
COUNCIL OF THE PROGRAMME ON 
MAN AND THE BIOSPHERE 

I. MEMBERSHIP 

(1) The International Co-ordinat ing Council 
of the P r o g r a m m e on Man and the Biosphere (here­
inafter called the Council) is composed of 25 Mem­
ber States of Unesco, selected by the Genera l Confer­
ence at each of i ts o rd inary sess ions in accordance 
with Ar t ic le 2 of the Statutes of the Council. 

(2) Each State member of the Council shall 
notify the Secre ta r ia t of Unesco of the names of 
i ts designated represen ta t ive as well as of adv i se r s 
and exper t s . 

II. SESSIONS 

1. Date and place 

(1) The first sess ion of the Council shall be 
convened by the Di rec to r -Genera l of Unesco. The 
place and date of that sess ion shall be communica­
ted in advance to all in te res ted Member States and 
organizat ions . 

(2) Other sess ions shall be convened by the 
Secre ta r ia t of the Council in accordance with the 
ins t ruct ions of the Bureau of the Council. 

(3) The Council shall normal ly meet at the 
Headquar te rs of Unesco. It may meet e lsewhere 
if so decided by a major i ty of the m e m b e r s . 

III. AGENDA 

2. Provis ional agenda 

(1) The provisional agenda of the f irs t session 
of the Council shall be p repa red by the Direc tor -
General of Unesco. 

(2) The provisional agenda of the following 
sess ions of the Council shall be p repa red by the 
Secre ta r i a t of the Council in consultation with the 
m e m b e r s of the Bureau. 

(3) The provisional agenda shall be communi­
cated to the m e m b e r s of the Council at leas t two 
months before the opening of each sess ion. 

(4) The provisional agenda shall be communi­
cated at the same time to Member States and As­
sociate Members of Unesco which a re not m e m b e r s 
of the Council as well as to the United Nations, FAO, 
WHO, the UCN and ICSU. 

(5) The provisional agenda of a sess ion of the 
Council shall include: 

all i tems whose inclusion has been decided by the 
Council; 

all i tems proposed by States m e m b e r s of the 
Council; 

all i tems proposed by the United Nations or by 
its agencies; 

all i t ems proposed by the Di rec to r -Genera l of 
Unesco. 

3. Adoption of the agenda 

At the beginning of each sess ion , the Council shall 
adopt the agenda for that sess ion. 

4. Amendments , deletions and new i tems 

The Council may, during a sess ion , modify the 
o rde r of i tems of the agenda or add or delete 
i tems. A major i ty of two-thi rds shall be requ i red 
for t he addition or deletion of i tems during a sess ion . 

IV. OFFICERS 

5. Election of cha i rman and v ice -cha i rmen 

(1) At the beginning of its f irst sess ion , the 
Council shall elect a chairman and four vice- chai r ­
men; these shall form the Council 's Bureau. 

(2) Thereaf te r the chai rman and the vice-
chairmen shall be elected in accordance with 
Art ic le 6, paragraph 4 of the Statutes of the Council. 

(3) Members of the Bureau a re eligible for 
re -e lec t ion . 

6. General powers of the chairman 

(1) In addition to exerc i s ing the powers con-
ferredupon him e lsewhere by these ru l e s , the cha i r ­
man shall have the following powers: he shall declare 
the opening and closing of meet ings , direct the 
d iscuss ions , ensure observance of these ru l e s , 
accord the right to speak, put questions to the vote 
and announce decisions. He shall rule on points 
of o rde r and subject to these ru les shall control 
the proceedings and the maintenance of o rder . 

(2) If the chairman ceases to r ep resen t a 
State member of the Council or is so incapacitated 
that he can no longer hold office, a v ice-cha i rman 
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shall become chai rman for the unexpired portion 
of the te rm of office. If that v ice -cha i rman also 
ceases to r ep re sen t a State m e m b e r of the Council 
or is so incapacitated that he can no longer hold 
office, another v ice -cha i rman shall become chair­
man for the unexpired portion of the te rm of office. 

7. Functions of v ice -cha i rmen 

In the absence of the chai rman during a sess ion , 
his functions shall be exe rc i sed in turn by the vice-
chai rmen. 

V. COMMITTEES AND WORKING GROUPS 

VII. LANGUAGES 

11. Working languages 

English, F rench , Russian and Spanish shall be 
the working languages of the Council. 

12. Use of other languages 

Any represen ta t ive may make a speech in a lan­
guage other than the working languages cur ren t ly 
in use for a par t i cu la r sess ion of the Council of 
a commit tee or a working group on the condition 
that he provides for the in terpre ta t ion of his speech 
into one or the other of the said working languages. 

8. Ad hoc commit tees 

(1) Ad hoc commit tees set up by the Council 
in accordance with Ar t ic le 5 of the Statutes of the 
Council shall meet in accordance with the decis ions 
of the Council or of the Bureau. 

(2) These ad hoc commit tees shall elect the i r 
own cha i rman , v ice -cha i rmen and, if n e c e s s a r y , 
the i r own rappor teur . 

9. Working groups 

(1) Working groups set up by the Council in 
accordance with Ar t ic le 5 of the Statutes of the 
Council shall meet in accordance with the deci­
sions of the Council or of the Bureau. 

(2) These working groups shall elect the i r 
own cha i rman , v ice -cha i rmen and, if n e c e s s a r y , 
their own rappor teur . 

VIII. REPORTS AND DOCUMENTS 

13. Repor ts 

(1) The Secre ta r ia t shall submit a repor t to 
each sess ion of the Council. 

(2) The Council shal l submit r epo r t s on its 
act ivi t ies to each ord inary sess ion of the General 
Conference of Unesco. 

(3) Copies of these r e p o r t s shall be c i rcu la­
ted by the Di rec to r -Genera l of Unesco in accord­
ance with Art ic le 10 of the Statutes of the Council. 

14. Working documents 

The working documents of each session of the Coun­
cil shal l , as a ru le , be communicated to the m e m ­
b e r s one month before the opening of each sess ion. 

10, Rules of P rocedure 

These ru les of p rocedure shall apply to the p ro­
ceedings of commit tees and working groups unless 
the Council decides o therwise . 

VI. SECRETARIAT 

(1) The Di rec to r -Genera l shall place at the 
disposal of the Council a m e m b e r of the Secre ta r i a t 
of Unesco who shall act as Sec re t a ry of the Council 
and the staff and other means requ i red for i ts op­
erat ion. 

(2) The Sec re t a ry of the Council shall attend 
all meet ings of the Council and the Bureau. 

(3) The Sec re t a ry or his represen ta t ive may 
make ora l as well as writ ten s ta tements to the Coun­
cil , i ts ad hoc commit tees and working groups and 
to the Bureau concerning any question under con­
s iderat ion. 

(4) Staff m e m b e r s of the other organizat ions 
mentioned in Ar t ic le 7, paragraph 2, of the Statutes 
of the Council may be ass igned to the Secre ta r i a t 
in accordance with Art ic le 8, pa ragraph 1, of these 
Statutes. 

IX. MEETINGS 

15. Quorum 

(1) A simple major i ty of the States m e m b e r s 
of the Council shall consti tute a quorum, 

(2) At meet ings of subsidiary bodies of the 
Council a quorum shall be constituted by a s imple 
major i ty of the States m e m b e r s of the Council 
which a r e m e m b e r s of the body in question. 

16. Publici ty of meetings 

All meet ings of the Council shall be open to the 
public unless the Council decides otherwise . 

X. CONDUCT OF BUSINESS 

17. Right to speak 

Exper ts and obse rve r s may, with the authorization 
of the cha i rman, make ora l or written s ta tements 
before the Council and its commit tees . 
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18. Orde r of speeches 25. Voting on amendments 

The chairman shall call upon speakers in the o rde r 
in which they have expressed the des i re to speak. 

19. T ime- l imi t on speeches 

The Council may l imit the t ime to be allowed to 
each speaker . 

20. Points of o rde r 

During the discussion on any ma t t e r , a r e p r e s e n ­
tative may at any t ime r a i s e a point of o r d e r and 
the point of o r d e r shall be forthwith decided by the 
chairman. Any represen ta t ive may appeal against 
the ruling of the chai rman which can only be over­
ruled by a major i ty of the m e m b e r s p resen t and 
voting. A represen ta t ive may not in ra i s ing a point 
of o r d e r speak on the substance of the ma t t e r under 
discussion. 

21. Suspension, adjournment, c losure 

Any represen ta t ive may, at any t ime, propose the 
suspension, adjournment or c losure of a meet ing or 
of a debate. Such a motion shall be put to the vote 
immediately. The o rde r of p r io r i ty of such motions 
shall be as follows: 

(a) suspension of the meeting; 
(b) adjournment of the meeting; 
(c) adjournment of the debate on the item un­

der discussion; 
(d) c losure of the debate on the item under 

discussion. 

XI. VOTING 

22. Voting r ights 

Each State m e m b e r of the Council shall have one 
vote. 

(1) When an amendment to a proposal is moved 
the amendment shall be voted on first. 

(2) When two or more amendments to a pro­
posal a re moved, the Council shall first vote on 
the amendment deemed by the chairman furthest 
removed from the original proposal and then on 
the amendment next furthest theref rom, and so 
on, until all amendments have been put to a vote. 
If one or more amendments a r e adopted, the amend­
ed proposal shall then be voted on. If no amendment 
is adopted, the proposal shall be put to the vote on its 
original form. 

(3) A motion is considered an amendment to 
a proposal if it adds to, deletes from or r ev i ses 
par t of that proposal . 

2 6. Secret ballot 

All elect ions shall be decided by sec re t ballot un­
l e s s , in the absence of objections, the Council de­
cides otherwise . 

2 7. Equally divided votes 

If a vote is equally divided on m a t t e r s other than 
e lec t ions , the proposal shall be regarded as r e ­
jected. 

XII. SPECIAL PROCEDURES 

28. Special consultation by correspondence 

Should the approval of the Council be requi red for 
m e a s u r e s of exceptional urgence and importance 
while the Council is not in sess ion , the chairman 
may, by means of the s e c r e t a r i a t , consult the mem­
b e r s by cor respondence . The proposed m e a s u r e 
shall be adopted if it is approved by two-thirds of 
the m e m b e r s . 

23. Simple major i ty 

(1) Unless otherwise provided in these r u l e s , 
decisions shall be taken by a simple major i ty of the 
m e m b e r s p resen t and voting. 

(2) For the purpose of these ru l e s , the phrase 
" m e m b e r s present and voting" means m e m b e r s 
cast ing an affirmative or negative vote. Members 
who abstain from voting a r e considered as 
not voting. 

24. Show of hands and ro l l - ca l l 

Voting shall normal ly be by show of hands, except 
that any member may request a ro l l - ca l l . The 
vote and abstention of each member par t ic ipat ing 
in a ro l l -ca l l shall be inser ted in the repor t . 

XIII. AMENDMENT 

29. Amendment 

These ru les of p rocedure , except when they r e ­
produce provisions of the Council Statutes or de­
cisions of the General Conference, may be amended 
by a decision of the Council taken by a simple ma­
jor i ty of the m e m b e r s present and voting, provided 
that the proposal for amendment has been placed 
on the agenda. 

30. Suspension 

Suspension of any of these ru les shall requi re a two-
thirds majori ty of the m e m b e r s present and voting. 
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ANN EX ГС/ANN EX/ANEXO/ ПРИЛОЖЕНИЕ VI 

LISTE DES PARTICIPANTS/ LIST OF PARTICIPANTS 
LISTA DE PARTICIPANTES/СПИСОК УЧАСТНИКОВ 

N a m e s and t i t les in the following l i s t s a r e r e p r o ­
duced as handed in to the Secre tar ia t by the dele­
gations concerned. Countr ies a r e shown in the 
F r e n c h alphabetical o r d e r . (An a s t e r i s k indicates 
the Head of the delegation). 

Les noms et t i t r e s qui figurent dans les l i s t e s c i-
a p r e s sont r e p r o d u i t s dans la forme ou ils ont été 
communiques au Secre tar ia t par les delegations 
i n t é r e s s é e s . Les pays sont rnentionnés dans l ' o r d r e 
alphabétique f rancais . (Un as té r i sque indique le 
chef de delegation). 

Los nombres y t í tulos que figuran en las l i s tas 
siguientes se reproducen en la forma en que las 
delegaciones in te resadas los han communicado a 
la Secre ta r í a . Los pa íses se mencionan en el orden 
alfabético f rancés . (Un a s t e r i s co indica el jefe de 
la delegación). 

Фамилии и звания, указанные в нижеприведенном 
списке, воспроизводятся в том виде в каком они 
были представлены Секретариату соответствую­
щими делегациями. Страны перечислены в порядке 
французского алфавита. (Звездочка указывает 
главу делегации). 

I. MEMBRES DU CONSEIL/MEMBERS OF THE COUNCIL/ 
MIEMBROS DEL CONSEJO/ЧЛЕНЫ СОВЕТА 

République fedérale d'Allemagne 
Federal Republic of Germany 
República Federal de Alemania 
Федеративная Республика Германии 

•Prof. Н. Н. ELLENBERG 
Director 
Systematic Geo-botanical Institute 
Univers i ty of Góttingen 
Untere Karspiile 2 
D-34 Góttingen 

Dr. M. STAUDINGER 
Chairman, Commit tee for Natural Sciences 
German National Commission for Unesco, 
Member of i ts Executive Board 
D-78 F r e i b u r g i. Br . 
Lugos t rasse 14 

Dr. B. ULRICH 
Direc tor 
Institute for Soil Science and Fores t Nutrition 
Universi ty of GOttingen 
Buesgenweg 5 
D-34 GOttingen 

Argent ine/Argent ina/Аргентина 

•Dr. W . R . J . BURGHARDT 
Señor Ministro Consejero . 
Delegación permanente de la República Argentina 
para la Unesco 
1 rue Miollis 
P a r i s 15° 

Dr. P . J . DEPETRIS 
Institute Nacional de Limnología 
Jo sé Macfa, 1933/43 
Santa Tome (Sta Fe) 
Argentina 

Australie/Australia/Австралия 

•Prof. R.O. SLATYER 
Department of Biology 
R e s e a r c h School of Biological Sciences 
Austra l ian National Universi ty 
P . O . Box 475 
C a n b e r r a City, А. С. T. , 2601 
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Dr. J. R. PHILIP 
CSIRO 
Division of Environmental Mechanics 
Canberra City, А. С. T. , 2601 

Brésil/Brazil/Brasil/Бразилия 

Dr. J. W. PARLOUR 
Economist 
Ministry of Urban Affairs 
66 Bowhill Avenue 
Ottawa 
Ontario 

* M . l ' a m b a s s a d e u r P. E. de BERREDO CARNEIRO 
Delegation permanente du Brés i l aupres de l 'Unesco 
1 rue Miollis 
P a r i s 15e 

M. L. F . de MACEDO SOARES GUIMARAES 
Deuxieme s e c r e t a i r e de l 'Ambassade du Brés i l 
Delegation permanente de Brés i l aupres de l 'Unesco 
1 rue Miollis 
P a r i s 15e 

Canada/Canadá/Канада 

*Dr. W. J . TURNOCK 
Science Advisor 
Ministry of Science and Technology 
2306 Virginia Dr. , 
Ottawa 
Ontario KLH 6S2 

Mr. D. BARTLETT 
S e c r e t a r y - G e n e r a l 
Canadian Commission for Unesco 
151 Sparks St. 
Ottav/a 

Dr. F. DEPOCAS 
Directeur adjoint 
Division de Biologie 
Conseil national tie Recherches 

Prof. G. FILTEAU 
Vice-doyen, Sciences 
Univers i té de Laval 
Quebec 10e 
Quebec 

Prof. J. N. FORTÍN 
718 Hartland Avenue 
Montreal 

Dr. C. I. JACKSON 
Acting Chief 
UN Environmental Affairs Division 
Dept. of the Environment 
295 Lajoie 
Vanier 
Ottawa FTL 7HI 

Dr. K. MANN 
Research Scientist 
Ministry of the Environment 
23 Woodward Crescent 
Halifax 
Nova Scotia 

Etats-Unis d'Amérique 
United States of America 
Estados Unidos de América 
Соединенные Штаты Америки 

* Dr. D. R. KING 
Office of Environmental Affairs 
Bureau of International Scientific and 
Technological Affairs 
Department of State 
Washington, D. C. 

Dr. Th. C. BYERLY (alternate leader) 
Assistant Director 
Science and Education 
Office of the Secretary 
US Department of Agriculture 

Dr. C h . F . COOPER 
Director 
Centre for Regional Environmental Studies 
San Diego State College 
San Diego 
California 

Mr. W . F . DECLERCQ 
Direc tora te for Education, Tour i sm and Culture 
Bureau of International Organization Affairs 
Department of State 
Washington, D. С 

Prof. N. S. GINSBURG 
Profes sor of Geography 
University of Chicago 
Chicago, 111. 60637 

Dr. H . J . KELLERMANN 
Consultant to Department of State 
Executive Director 
Committee for International Environmental 
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A stylized "ankh", the ancient Egyptian 
sign for life, has been incorporated into 
the symbol of the Programme on Man 
and the Biosphere (MAB). 


