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ABSTRACT 

Fores ts  i n  t h e  European Community a r e  showing s igns  o f  cons ide rab le  damage 
which i s  g e n e r a l l y  a t t r i b u t e d  t o  a i r  p o l l u t i o n .  
p a r t i c u l a r l y  a f f e c t e d  b u t  o t h e r s  a re  less .  
i n  t h e  p e r c e p t i o n  o f  t h e  problem, or  r e a l  d i f f e r e n c e s  i n  env i ronmenta l  
c o n d i t i o n s  i s  n o t  c l e a r .  Monuments, s o i l  and water a re  a l s o  a f f e c t e d .  

The Community has t h e r e f o r e  taken a c t i o n  and major resources  have been 
mobi l ized, m a i n l y  i n  t h e  framework o f  Research, A g r i c u l t u r a l  and 
Env i ronmenta l  P o l i c i e s .  

The need f o r  coo rd ina ted  i n t e r n a t i o n a l  a c t i o n  on atmospher ic p o l l u t i o n  i s  
paramount and t h e  Community w i l l  con t i nue  i t s  c o n s t r u c t i v e  r o l e  i n  a wider 
i n t e r n a t i o n a l  framework. 

Severa l  areas a re  
Whether t h i s  r e f l e c t s  d i f f e r e n c e s  

The p resen t  s i t u a t i o n  

Woodlands i n  t h e  European Community a r e  showing s igns  o f  cons ide rab le  damage 

wh ich  i s  g e n e r a l l y  a t t r i b u t e d  t o  a i r  p o l l u t i o n .  Areas o f  t h e  Community which 

a r e  p a r t i c u l a r l y  a f f e c t e d  i n c l u d e  t h e  Bavar ian  fo res t ,  t h e  F i c h t e l g e b i r g e  and 

t h e  B lack  Forest ,  i n  Germany, and t h e  Vosges i n  France. Damage has a l s o  been 

r e p o r t e d  i n  Belgium, Greece, I t a l y ,  Luxembourg and t h e  Nether lands. The 

spec ies  most a f f e c t e d  a r e  spruce, fir, p i n e  and beech. 

Many s t u d i e s  have been c a r r i e d  ou t  i n  recen t  yea rs  t o  d i s c o v e r  t h e  causes o f  

t h e  damage and t o  f i n d  s y l v i c u l t u r a l  remedies. The s t u d i e s  show t h a t  t r e e s  

a r e  d y i n g  because o f  t h e  combined e f f e c t  o f  s e v e r a l  ha rmfu l  fac to rs ,  among 

which a i r  p o l l u t i o n  appears t o  p l a y  a key r o l e .  

F e r t i l i z a t i o n  t r i a l s  have shown t h a t  a p p r o p r i a t e  q u a n t i t i e s  of m i n e r a l s  can 

inc rease  t h e  r e s i s t a n c e  o f  t r e e  s tands  t o  a i r  p o l l u t i o n  and o t h e r  s t r e s s  

f a c t o r s .  
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Given tha t  broad-leaved woodlands such as beech and oak are a l so  dying, i t  i s  

n o t  c e r t a i n  tha t  broad-leaved species o f f e r  b e t t e r  long-term resistance t o  

a i r  o o l l u t i o n  than coni fers .  

The s i ze  o f  t h e  problem 

The e f f e c t  o f  a c i d  depos i t i on  and r e l a t e d  processes on crop and f o r e s t  growth 

have received p a r t i c u l a r  attention, and numerous studies have been ca r r i ed  

out. Only i n  t h e  Federal Republic o f  Germany have regu la r  n a t i o n a l  f i e l d  

surveys been conducted although i n  other  Member States p e r i o d i c  evaluations 

have been made a t  reg iona l  o r  na t i ona l  leve l .  Many of t he  r e s u l t s  are 

contrad ic tory ,  even when d i f f e r e n t  survey teams have examined the same areas 

and evidence. 

The problem o f  f o r e s t  damage by ac id  depos i t i on  on any scale was f i r s t  

recognised i n  the  Federal Republic o f  Germany. Ear ly  i n  the 1970s, reports 

from Bavaria remarked on t h e  h igh  incidence o f  die-back amongst s i l v e r  fir, 

and by t h e  mid 1970s s i m i l a r  symptoms had been noted i n  Baden-Wurtenburg. 

Since then, t he  extent  o f  damage and range of species a f fec ted  appears t o  

have increased dramat ica l ly .  

The ex ten t  o f  damage elseuhere i n  t h e  Community i s  l ess  cer ta in .  Whether 

t h i s  r e f l e c t s  d i f f e rences  i n  the  percept ion of the problem, or r e a l  

d i f f e rences  i n  environmental cond i t i ons  i s  no t  c lear .  I t  has been suggested, 

f o r  example, t h a t  a p a r t i c u l a r  combination o f  c l i m a t i c  and s o i l  conditions, 

together w i t h  the  occurrence o f  ageing forests, make some woodlands 

p a r t i c u l a r l y  suscept ib le  t o  the  e f f e c t s  o f  ac id  deposit ion. I t  has a lso been 

argued t h a t  t h e  lack o f  damage i n  some other regions i s  because s e n t i t i v e  

species a re  t r a d i t i o n a l l y  no t  p lanted i n  the most vulnerable areas. 

Addi t ional ly ,  recent research has shown tha t  ozone may be inst rumenta l  i n  

causing f o r e s t  damage, and v a r i a t i o n s  i n  t h e  extent  o f  damage may r e f l e c t  

d i f f e rences  i n  t h e  inc idence o f  h igh ozone concentrat ions due t o  c l i m a t i c  

fac to rs .  

Monuments, s o i l  and water a re  a l so  a f fec ted  by a i r  p o l l u t i o n .  

The response t o  these problems has been quick and major resources u i t h i n  the 

framework of A g r i c u l t u r a l  Research and Environmental P o l i c i e s  have been 

mobi l ized.  
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Community Research Programme 

I. Programme and General Outline 

Most aspects o f  a i r  p o l l u t i o n  have been d e a l t  w i t h  by the  European Community 

research programnes s ince the  European Community has been involved i n  

environmental research i n  1972. 

Up t o  date, t h ree  environmental research programmes have been completed, a 

f o u r t h  one, which i s  t he  l o g i c a l  con t i nua t ion  o f  the others has been 

submitted by t h e  Commission t o  t h e  Counci l  o f  M in i s te rs  f o r  adoption. I t  i s  

intended t o  cover t h e  pe r iod  1986- 1990. 

A i r  q u a l i t y  i s  one o f  t h e  most important areas t o  be dea l t  w i th  w i t h i n  the  

general framework described above. Although the occurrence o f  atmospheric 

a c i d i c  p r e c i p i t a t i o n  had already been taken i n t o  account previously, the 

Commission reviewed t h e  research p r i o r i t i e s  as a consequence o f  d i s t u r b i n g  

repor ts  on f o r e s t  dieback i n  Centra l  Europe and a l so  as a r e s u l t  o f  the 

conclusions o f  t h e  Symposium on A c i d  Deposi t ion h e l d  i n  Karlsruhe 1983. 

The Counci l  o f  M i n i s t e r s  adopted in  March 1984 a r e v i s i o n  o f  the t h i r d  

Environmental Research Programme a l l o c a t i n g  supplementary funds f o r  research 

i n  t h i s  area i n  response t o  an upgrading o f  t h e i r  p r i o r i t i e s  t r i gge red  a lso 

by considerable p u b l i c  pressure. 

It i s  foreseeable t h a t  t h e  same p r i o r i t y  w i l l  be g iven t o  ac id  deposi t ion 

issues w i t h i n  t h e  framework of the forthcoming Research and Development 

Programne. 

An o u t l i n e  o f  t h e  implementation o f  t h e  programme i s  as fo l lows:  

1. promotion o f  t h e  coo rd ina t i on  o f  n a t i o n a l  research by means o f  concerted 

actions, bu t  a l s o  by more f l e x i b l e  means, such as the  establishment of ad 

hoc task forces t o  enhance speci f ic ,  narrowly de f i ned  aspects; 

2. g r a n t i n g  o f  se lected research contracts  e i t h e r  f o r  p r o j e c t s  which f i l l  

gaps i n  t h e  n a t i o n a l  research programme o r  as con t r i bu t i ons  t o  w e l l  

def ined major n a t i o n a l  research e f f o r t s .  
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Two concerted act ions cover t h e  "ac id  deposi t ion"  f i e l d :  

i. The physico-chemical behaviour o f  atmospheric p o l l u t a n t s  (COST 611 1; 

ii. The e f f e c t s  o f  a i r  p o l l u t i o n  on t e r r e s t r i a l  and aquat ic  systems (COST 

612). 

Both concerted act ions a re  managed by a Community-COST "Concertation 

Committee" c o n s t i t u t e d  by the  representat ives o f  t he  member s ta tes  whi le  

working groups a re  en t rus ted  w i t h  t h e  s c i e n t i f i c  tasks. The Commission o f  

t he  European Communities provides t h e  s e c r e t a r i a t  o f  t h e  concerted actions. 

I n  a d d i t i o n  t o  t h e  members o f  t he  European Community, a number o f  other 

countr ies which a re  invo lved i n  european co-operation i n  the  f i e l d  o f  

s c i e n t i f i c  and t e c h n i c a l  research p a r t i c i p a t e  i n  the Concerted Actions : 

- Finland, Norway, Sweden and Swi tzer land i n  COST 611 and 

- Norway, Sweden and Swi tzer land in COST 612. 

The o b j e c t i v e  o f  t h e  Concerted Act ion i s  t o  coordinate research, a t  a 

n a t i o n a l  l eve l .  I t  i s  a t o o l  f o r  analysing the  experiences and the  r e s u l t s  

achieved by European research i n s t i t u t i o n s  and f o r  assessing the s tate-of -  

the-art.  As a r e s u l t  p r i o r i t y  ob jec t i ves  f o r  f u t u r e  research can be 

es tab1 i shed. 

To a very l a rge  extent, t he  g ran t i ng  of selected research contracts  i s  based 

on the  r e s u l t s  o f  t he  concerted actions. 

11. Achievements and perspect ives 

1. With regard t o  t h e  Concerted Act ion on "Physico-Chemical Behaviour o f  

Atmospheric Pol lutants", t he  programme implemented severa l  years ago has 

enabled a sound i n t e r n a t i o n a l  cooperation t o  be achieved. The s t a t e  of 
knowledge i s  updated on a regu la r  basis; gaps are i d e n t i f i e d  and 

recommendations f o r  f u t u r e  research are formulated. The r e s u l t s  o f  t h i s  

concerted a c t i o n  a re  recorded i n  many repo r t s  which are ava i l ab le  on 

request. 
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I n  order  t o  e s t a b l i s h  a l o g i c a l  l i n k  between the  physico-chemical 

behaviour o f  a i r  p o l l u t a n t s  and t h e i r  eco log i ca l  e f fects ,  i t  i s  necessary 

tha t  a comprehensive q u a l i t a t i v e  and q u a n t i t a t i v e  knouledge o f  t he  

chemical environment o f  ecosystems, espec ia l l y  f o r e s t s  i s  avai table. A t  

t he  moment t h i s  does n o t  e x i s t .  This gap i n  knouledge i s  p a r t  o f  a more 

general insuf f . ic iency of i n fo rma t ion  on the  cyc les o f  p o l l u t a n t s  f o r  

uhich some important pathuays a re  i n s u f f i c i e n t l y  q u a n t i f i e d  (e.9. dry  

depos i t i on  o f  NO and HN03). 

The d ry  depos i t i on  o f  N-compounds needs t o  be investigated, even though 

many f o r e s t s  may receive more n i t rogen  than i n  the  past ( leading perhaps 

t o  a longterm mod i f i ca t i on  of t he  func t i on ing  of the ecosystems v i a  

pe r tu rba t i ons  o f  n u t r i t i o n a l  and physio tog i  cat  processes). 

The concentrat ions o f  a i r  p o l l u t a n t s  i n  t h e  ecosystems are a l so  not  we l t  

knoun although t h i s  i s  a p re requ is i t e  uhen gauging t h e i r  poss ib le  

damaging e f f e c t s  on p l a n t  communities. 

The data on SOz, NOX, and ozone a r e  i n s u f f i c i e n t  and sparse. For o ther  

p o l l u t a n t s  such as peroxy ace ty l  n i t r a t e s  and hydrocarbons, organic lead 

compound etc .  t he  data a r e  p r a c t i c a l l y  non-existant. As a resul t ,  i t  i s  

d i f f i c u l t  t o  i n v e s t i g a t e  t h e  role o f  these components i n  the  func t i on ing  

o f  ecosystem and further, t o  assess the consequences o f  these chemicals 

on t h e  s ta tus  o f  t h e  ecosystems. 

2. Since the  Concerted Act ion on "Ef fects  o f  A i r  P o l l u t i o n  on T e r r e s t r i a l  

and Aquatic Ecosystems" uas on ly  s t a r t e d  i n  March 1984, i t  i s  t oo  e a r l y  

t o  draw any f i n a l  conclusions e i t h e r  on the state-of-the-art o r  on what 

should be t h e  main research i n  t h e  fu ture.  

Nevertheless, a f i r s t  analys is  has enabled the  Commission t o  determine 

some basic  gaps i n  the  knowledge and t o  grant a number o f  research 

con t rac ts  t o  s c i e n t i f i c  i n s t i t u t i o n s  i n  the  Member States. 

Community A g r i c u l t u r a l  P o l i c y  

An inventory  o f  Community forests, espec ia l l y  regarding damage due t o  

atmospheric po l l u t i on ,  proposed by the  Commission has been submitted t o  the 

Council. P i l o t  p r o j e c t s  and s p e c i f i c  experiences, which u i l l  con t r i bu te  t o  a 
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b e t t e r  understanding of t h e  dy ing forest, have a l so  been included i n  t h i s  

proposal as u e l l  as the  c rea t i on  of an Advisory Committee f o r  f o r e s t  

p r o t e c t i o n  a t  t h e  l e v e l  o f  t he  Community. 

I n  t h e  meantime a preparatory  programe has already been started, mainly i n  

order t o  assess t h e  d i f f e r e n t  methodologies uhich could be used f o r  the 

proposed inventory .  A remote sensing demonstrative p r o j e c t  has been 

performed i n  some selected regions o f  France, t he  Federal Republic o f  

Germany, Belgium, and Luxembourg. Three prominent l abo ra to r ies  o f  three 

d i f f e r e n t  Member States o f  t he  European Community have cooperated t h e i r  

a c t i v i t i e s  i n  t h i s  respect and have developed and tes ted  an i n f ra - red  a e r i a l  

photographic technique which promises t o  be a r e l i a b l e  method. 

Other p r o j e c t s  on hand have been c a r r i e d  ou t  i n  France and I t a l y  i n  order t o  

compare d i f f e r e n t  sampling methods i n  fur therance o f  t h e  establishment o f  the 

Community In fo rma t ion  System. Three a d d i t i o n a l  p r o j e c t s  are s t i  11 i n  

progress. 

The Commission o f  t h e  European Communities has a l so  issued a manual i n  a l l  

Community languages which g ives a d e s c r i p t i o n  o f  d i f f e r e n t  damages t o  fo res t  

and t h e i r  c l a s s i f i c a t i o n  according t o  a j o i n t l y  agreed scale. This manual 

has been d r a f t e d  i n  accordance u i t h  t h e  conclusion o f  t he  expert group uhich 

met i n F r e i b o u r g o n  Brisgau on the  i n i t i a t i v e  o f  t he  Economic Commission f o r  

Eu rope. 

A repo r t  on a c t i o n  already undertaken by t h e  Member States together u i t h  the 

p rev ious l y  mentioned proposals and p r o j e c t s  should con t r i bu te  t o  a more 

coordinated Commun i t y  approach t o  f o r e s t  damage. 

Regulatory Measures 

There a re  th ree  main elements i n  European Community's environment Leg is la t i on  

i n  respect o f  atmospheric p o l l u t i o n .  

1. a i r - q u a l i t y  standards se t  t he  ob jec t i ves  which have t o  be achieved; 
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2. emission l i m i t s ,  and 

3. product standards which set  out t h e  path f o r  achiev ing these object ives.  

A i r  q u a l i t y  standards se t  t he  parameters w i t h i n  which i ndus t r y  must operate 

and d e f i n e  the  q u a l i t y  of t he  environment which c i t i z e n s  o f  the Community 

expect. These standards a r e  o f  a genera l  nature and se t  out l i m i t  and guide 

values f o r  t h e  concentrat ion o f  a s p e c i f i c  p o l l u t a n t  i n  ambient a i r .  

Up t o  now standards have been agreed f o r  SO2 i n  conjunct ion w i t h  suspended 

p a r t i c u l a t e  matter, NOx and lead. 

Q u a l i t y  Standards 

Simply s e t t i n g  standards f o r  t he  q u a l i t y  o f  t h e  a i r  i s  no t  enough t o  ensure 

t h a t  t he  standards a re  met, and met i n  a way t h a t  does no t  cause u n f a i r  

compet i t ion o r  b a r r i e r s  t o  trade. Member States have agreed on a number o f  

o ther  d i r e c t i v e s  r e l a t i n g  t o  emission l i m i t s  and product standards. 

Emission l i m i  t s  

Industry, i n c l u d i n g  energy production, is an important c o n t r i b u t o r  t o  the  a i r  

p o l l u t i o n  problem. However, i t  i s  c lea r  t h a t  i ndus t r y  i s  made up o f  a great 

many d i f f e r e n t  processes and products which emit d i f f e r e n t  substances t o  

vary ing degrees. 

Nevertheless, a1 1 Member States agree tha t  i n d u s t r i a l  emissions should be 

c u r t a i l e d  and the  Counci l  o f  M in i s te rs  has g iven i t s  approval t o  a general 

framework d i r e c t i v e  r e l a t i n g  t o  emissions from i n d u s t r i a l  p lan t .  

This def ines the  areas and substances which should be subject  t o  con t ro l  and 

au tho r i sa t i on  and s tee rs  i ndus t r y  i n  t h e  d i r e c t i o n  o f  advanced technology. 

Whi ls t  i t  does n o t  se t  s p e c i f i c  l i m i t s  i t  does set  out t he  framework w i t h i n  

which fol low-up d i r e c t i v e s  can be introduced and which can be aimed at  t he  

reduct ion o r  prevent ion o f  p o l l u t i o n  from s p e c i f i c  sources. 

The f i r s t  o f  these fol low-up d i r e c t i v e s  i s  c u r r e n t l y  before Council and i s  

concerned w i t h  t h e  l i m i t a t i o n  o f  emissions from la rge  combustion p lants .  
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Product Standards 

In  t h e  area o f  product standards t h e  example o f  t he  motor veh ic le  i s  the one 

which immediately spr ings t o  mind. Transport i s  a major source o f  p o l l u t i o n  

and t h e  Commission has d r a f t e d  a d i r e c t i v e  aimed a t  f u r t h e r  reducing gaseous 

emissions from motor-vehicles weighing up t o  3.5 tons, and intends t o  

introduce a d r a f t  d i r e c t i v e  concerning the  reduct ion of both gaseous and 

p a r t i c u l a t e  emissions f rorn d i e s e l  powered vehicles. 

Other examples o f  product standards a r e  the  d i r e c t i v e  r e l a t i n g  t o  the lead 

content o f  p e t r o l  and t h e  proposals t o  f u r t h e r  reduce t h e  sulphur content of 

gas-oi 1. 

There a r e  a number o f  genera l  p r i n c i p l e s  under l y ing  a l l  t he  d i rec t i ves .  

1. F i r s t  and foremost i s  t he  p o l l u t e r  pays p r i n c i p l e .  

2. Secondly tha t  use should be made o f  the  best  a v a i l a b l e  technology, not  

i n v o l v i n g  excessive cost. Th is  second p r i n c i p l e  i s  open t o  d i f ferences 

i n  i n te rp re ta t i on ,  f o r  example, on which technology i s  best, and what may 

n o t  be an excessive cost i n  one country may w e l l  be excessive i n  another. 

3. The d i r e c t i v e s  should be controlable, compatible w i t h  the i n t e r n a l  

market, based on the  widest poss ib le  i n t e r n a t i o n a l  cooperation and 

agreement and t h e i r  implementation should be p r a c t i c a l .  I t  w i l l  be q u i t e  

c lea r  then t h a t  any d i r e c t i v e  w i l l  be a compromise, but  t h i s  does not 

mean t h a t  i t  w i l l  be i n e f f e c t i v e .  

I t i s  a l so  c l e a r  tha t  i t  i s  n o t  reasonable t o  prescr ibe a c e r t a i n  

technology or procedure. The aim must be c l e a r l y  s ta ted  bu t  t he  steps t o  

be taken t o  achieve t h i s  aim must be l e f t  t o  t h e  various na t i ona l  

governments. 

Con c 1 us ions 

The problems o f  sulphur dioxide, n i t rogen  oxides and a c i d  deposi t ion are o f  

major concern. I n d i v i d u a l l y  or together they act  t o  a c i d i f y  t he  s o i l  and 

lakes, i n h i b i t  p l a n t  growth and damage bu i l d ings .  The Commission's proposal 

f o r  reducing emissions from la rge  i n d u s t r i a l  p lan ts  i s  s t i l l  under discussion 
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i n  t h e  Council. The adoption o f  EEC proposals on veh ic le  exhaust emissions 

w i l l  lead t o  reduct ions i n  NOX and other po l l u tan ts .  These measures by 

themselves may n o t  be enough. 

I t  i s  d i f f i c u l t  t o  a t t r i b u t e  the  impairment o f  t e r r e s t r i a l  ecosystems which 

have r e c e n t l y  been observed on ly  t o  a i r  p o l l u t i o n .  A complex network o f  

causes may be i nvo l ved  inc lud ing: -  

- some meteoro log ica l  events 

- long-term c l i m a t i c  episodes 

- pests  and v i ruses  a c t i n g  as primary o r  secondary agents 

- f o r e s t r y  p rac t i ces  e.g. t he  former f o r e s t r y  p rac t i ces  o f  grazing o r  l i t t e r  

remova 1. 

A wide i n v e s t i g a t i o n  i n t o  these causes cannot be f u l l y  developed w i t h i n  a 

sho r t  period. The on-going research programme w i l l  be considered as the 

f i r s t  s tep  towards t h e  establ ishment o f  a r e a l  coordinated programme and w i l l  

p rov ide t h e  s c i e n t i f i c  bas is  f o r  a more complete explanat ion o f  t he  cu r ren t l y  

observed impairment o f  t e r r e s t r i a l  ecosystems. 

The need f o r  coordinated i n t e r n a t i o n a l  a c t i o n  on atmospheric p o l l u t i o n  i s  

paramount. The Community may, conceivable, put i t s  own house i n  order, but  

the Community w i l l  a l so  need t o  continue t o  p lay  a cons t ruc t i ve  r o l e  i n  wider 

i n t e r n a t i o n a l  frameworks. 


