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During t h e  l a s t  decade Athens,  t h e  c a p i t a l  o f  Greece has  
exper ienced  t h e  r e s u l t s  o f  tremendous and u n c o n t r o l l e d  growth. 
Almost 4 m i l l i o n  people , ,&O% of  t h e  t o t a l  popu la t ion  of t h e  coun t ry  . 
l i v e  i r l  Athens. T r a f f i c  jams a r e  very  common, whi le  t h e  q u a l i t y  o f  
a i r  h a s  been g e t t i n g  worse yea r  a f t e r  year .  The problems compeled 
immediate a c t i o n  a s  t h e  f i r s t  s igns .  of danger t o  p u b l i c  h e a l t h  
became apparen t .  P o l i t i c a l  c r i s e s  a r e  emerging f r e q u e n t l y  nowadays 

'and t h e  o p p o s i t i o n  blames t h e  government f o r  t h e  ho ld lng  s i t u a t i o n .  

S t e p  by s t e p  t h e  p e o p l e ' s  growing environmenta l  awareness  h a s  
f o r c e d  t h e  decision-makers t o  p u t  i n t o  a c t i o n  an  ambi t ious  program 

, o f  moni tor ing  a i r  q u a l i t y ,  n o t  on ly  a s  r e g a r d s  t h e  d i r e c t  e f f e c t s  
o f  a i r  p o l l u t i o n  on t h e  i n h a b i t a n t s  well. be ing ,  b u t  a l s o  t a k i n g  
i n t o  account  t h e  impact  on t h e  a r e a ' s  n a t u r a l  ecosystenis.  Consider-  
i n g  t h a t  t h e  c i t y  is  l a c k i n g  g reen  s i i e s ,  increased p u b l i c  i n t e r e s t  
is  d i r e c t e d  towards a  f u l l  unders t and ing  of t h e  p r e s e n t  s i t u a t i o n  
and  t h e  p o s s i b i l i t y  of p r e v e n t i n g  degrada t ion  o f  t h e s e  few green 
s p o t s  a s  v e i l .  

The n a t u r n l ~ e c o s y s t e r n s  o f  t h e  Athens me t ropo l i t an  a r e a  a r e  niostly 
phryganic  ecosys tems,  c h a r a c t e r i z e d  by warm, d r y  summers (Margar i s  

' 1976) .  S i m i l a r  ecosys tems,  l i k e  t h e  c o a s t a l  s a g e  o f  C a l i f o r n i a ,  
a r e  known t o  have s u f f e r e d  from a i r  p o l l u t i o n ,  e s p e c i a l l y  t h e  
p r o d u c t i v i t y  level ,  which d e c r e a s e s  a s  p o l l u t i o n  b ~ c o m e s  g r e a t e r  
(Winner e t  a l .  1978; Kozlowski 1980; Westman and P r e s t o n  1980). 

T h i s  paper  p r e s e n t s  d a t a  on proCIuct3.vity and d i v e r s i t y ' o f  s i x  sites 
i n  t h e A t h e n s  m e t r o p o l i t a n  a r e a ,  s e l e c t e d  a c c o r d i n s  t o  t h e i r  
p o l l u t i o n  load.  

MATERIALS AND METHODS 

The s i x  sites s e l e c t e d  f o r  exper imen ta t ion  a r e  shown i n  F i g u r e  1. 
S i n c e  q u a n t i t a t i v e  d a t a  on a i r  p o l l u t a n t  d i s t r i b u t i o n  i n  t h e  Athens 
m e t r o p o l i t a n  a r e a  a r e  a lmost  non-ex i s t en t ,  we made t h i s  s e l e c t i o n  
on t h e  b a s i s  o f  unpublished in fo rmat ion  p rav ided  by t h e  M i n i s t r y  
o f  t h e  Environment and from our  e m p i r i c a l  p r e l i m i n a r y  d a t a . A c c o r d -  
i n g l y ,  t h e  s i t e s  r ang ing  from t h e  l e a s t  t o  t h e  most p r o b l e m a t i c  
ones  a r e  a s  fol lows:  Skaramagas - Korydalos - P e t r o u p o l i s  - Tourko- 
v0uni.a - Hyniettus - P e n t e l l .  



Figure 1.' Map o f  Athens met ropo l i tan  area showlng t h e  se lec ted  
sampling s l t e s .  1: Skaramages, 2: Korydalos, 3: Petrou- 
p o l l s ,  4:' Tourkol~ounla, 5: Hymettus, 6: Penk- l i .  ' 

The vegeta t ion  n a t u r a l l y  occur ing i n  a l l  t he  s i t e s  belongs t o  
phryganic format ion,  i n  which the  dominant woody p l a n t s  (Table 1) 
are  seasonal dimorphics (Margar is 1981). 

Numbers o f  p l a n t  woody species were measured i n  10 quadrats o f  
100 rn2 area i n  order t o  have data comparable with e x i s t i n g  
i n f o r m a t i o n  from Greece (Dlamantopoulos 1983) and from o the r  
mediterranean coun t r i es  (Parsons and Moldenke 1975; Parsons L976). 
The cover was est imated by count ing the  canopy i n  25 sarnpllng 
p l o t s  4 rn2 each. 

Aboveground phytomass was measured a f t e r  harves t ing  the  s tanding 
c rop  o f  t h e  p l a n t s  i n  10 o,uadrats 1 m2 sach, a t  4 seasons year ly .  



Table 1. Dominant woody p l a n t s  of  t h e  s i x  exper imenta l  s i t e s  of  t h e  
Athens me t ropo l i t an  a r e a .  

. Skaramagas Korydalos.  P e t r o u p o l i s  

P h l o m i s  f r u t i c o s a  P h l o m i s  f r u t i c o s a  Thymus c a p i t a t u s  

Euphorb ia  acantk3.thiimnos f i y m u s  c a p i i a t u s  P h l o m i s  f r u t i c o s a  

Phagnalon  graecu-n E. a c a n t h o t h a m n o s  Phagnalon  graecum 

Thymus c a p i t a t u s  B a l l o t a  a c e t a b u l o s a  E.  a c a n t h o t h a m n o s  

~ y r u s  a m y g d a l i  f a r m i s  P h a g r ~ a l o n  graecum O l e a  e u r o p e a  

Tourkovounia Hymettus P e n t e l i  

S a r c o p o t e r i u m  s p i n o s u m  m y m u s  c a p i t a h u s  C i s t u s  c r e t i c u s  

. T h y m u s - c a p i t a t u s  . -- Q u e r c u s . . c o c c i f e ~ a  . S a r c o p o t e r i u m  s p i n o s u m  .~ . 

B a l l o t a  a c e t a b u l o s a  C i s t u s  c r e t i c u s  Q u e r c u s  c o c c i f e r a  

P h l o m i s  f r u t i c o s a  S a t u r e j a  t f iymbra '  P i s t a c i a  l e n t i s c u s  

A s p a r a g u s  a p h y l l o u s  E. a c a n t h o t h a m n o s  G e n i s t a  a c a n t h o c l a d a  

This  number of  sampling p l o t s  has  been proved t o  be s t a t i s t i c a l l y  
v a l i d  (Margar i s  1976).  The ha rves t ed  m a t e r i a l  was t r a n s p o r t e a  t o  
t h e  l a b o r a t o r y ,  s h e r e  t h e  green p a r t s  s e r e  s e p a r a t e d  from t h e  non- 
green  and d r i e d  i n  an oven a t  60°C t o  c o n s t a n t  weight.  R e s u l t s  a r e  
expres sed  i n  d ry  weight pe r  squa re  meter.  

RESULTS AND DISCUSSION. 

The nu'mbers o r  woody p l a n t s a r e  ve ry  much r e s t r i c t e d  i n  two of  t h e  
s l x  s i t e s  s t u d i e d  (Table  2 ) .  I n  Skaramagas and Korydalos 5G% and 
30%, r e s p e c t i v e l y ,  o f  t h e  normally expec ted  p l a n t  s p e c i e s  (-20, 
Diamantopoulos 1983) a r e  n o t  found. T h i s  is s t r o n g  ev idence  o f  
e n v l r o n n ~ e n t a l  degradation. 

Table  2. Number of woody s p e c i e s  (10  q u a d r a t s ,  10x10 in) i n  t h e  s i x  
experl inental  s i t e s .  

S i t e s  Fami l i e s  Genera' S p e c i e s  

Skaramagas 

Korydalos 10 14 14 

P e t r o u p o l i s  11 

Tourkovounia 10  

H ymettus  12  1 7  18 

P e n t e l i  12 2 0 2 1  



Data concerni.ng t h e  aboveground biomass fo l low a g r a d i e n t  from t h e  
l e a s t  t o  t h e  most polit-lted s i t e s  (Table  3) .  I t  seems t h a t  P e n t e l i  
and fiymettus a r e  i n . a  gcod c o n d i t i o n ,  s i n c e  t h e  b i o m a s s y i e l d  is 
almost t h e  same a s  i n  o t h e r  non-poiluted phryganic  ecosystems (Mar- 
g a r i s  1976). To t h e  c o n t r a r y ,  among t h e  o t h e r  s i t e s , '  S k a r a ~ a g a s  
y i e l d i n g  only  90 ,g.m-2 is a l r e a d y  a d e s e r t .  Data on p l a n t  cover  
and i e a f  a r e a  i n d i c e s  (Table  3 )  s t r o n g l y  suppor t  t h e  above. 

Table 3. Product ive  c t i a r a c t e r i s t i c  o f  t h e  ecosystems i n  t h e  s i x  
exper imenta l  sites of  t h e  Athens met ropol i tan  a r e a .  

S i t e s  Biomass (g.m-2) % Green ?6 P l a n t  Cover Leaf Area Index 
- -- 

Skaramagas 8 9 13 

Korydalos 3 14 27 

P e t r o u p o l i s  345 18 

Tourkovounia 396 17  

Hymettus 680 22 

P e n t e l i  6 97 30 

I t  is c l e a r  t h a t  t h e  energy e n t e r i n g  t h e  phryganic  ecosystems o f  
Athens m t r o p o l j t a n  a r e a  is no t  adequate ly  captured.  An i n d i c a t i o n  
o f  t h i s  f a c t ,  which r e s u l t s  i n  t h e  ecosystem vigour  o r  r i g i d i t y ,  
is o f f e r e d  by t h e  r a t i o  o f  aboveground biomass t o  cover .  I f  some 
p l a n t s ,  whi le  having t h e  same cove r ,  y i e l d  d i f f e r e n t  amounts o f  
biomass, something mus t  be going yrong. The a b o v e r a t i o  f o r  Thymus 
c a p i t a t u s  v a r i e s  from 30  i n  P e n t e l i  s i t e  t o  6.5 and 4.1 i n  Tourko- 
vounia and.Korydalos respec t ive ly- .  I n  t h e  c a s e  of  P h l o x i s  frtti- 

- cosa  (F igu re  2)  t h i s  r a t i o  is 1 5  i n  Hymettus s i te ,  whi le  it is 
only 2.7 i n  Skaramagas. The same s i t u a t i o n  is a l s a  t r u e  f o r  
Euphorbia acanthothamnos,  where t h i s  r a t i o  v a r i e s  from 7.2 i n  
Hymettus t o  j u s t  0.45 i n  Skaramagas. 

Reviewing t h e s e  p re l imina ry  d a t a  WE can say  t h a t  a i r  p o l l u t i o n  
d r a s t i c a l l y  a f f e c t s  t h e  famous At t i can  landscape,  by t ransforming  
i t  i n t o  a d e s e r t .  



F i g u r e  2 .  P h l o m i s  fruticosa i n d i v i d u a l s  from sites w i t h  high 
pollution l o a d  ( l e f t  p a r t  of  t h e  f l g u r e )  and no p o l l u t i o n  
( r i g h t  p a r t )  evidently d i f f e r e n t ' l n  t h e n  morphology. 
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