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Preface

In th is  n e w  MIRA-T 2007 In d ic a to r  Report , w e  have se lec ted  key fac ts  and f ig u re s  o n  the  

e n v i r o n m e n t  In F landers  a nd  c o m b in e d  th e m  In to  a c o n v e n ie n t  w o r k  o f  re ference. 

To ge th e r ,  the  m o re  th a n  100 In d ic a to r s  deal w i t h  the  w h o le  e n v i r o n m e n ta l  area. As a 

resu lt ,  the  In d ic a to r  R epo r t  a t  ha nd  Is c o m p le m e n ta r y  t o  the  n e w  e d i t io n  o f  the  MIRA-T 

2007 Focus R epo r t  w i t h  a c r i t ic a l  an a lys is  o f  p resen t -day  b o t t le n e c k s  o r  c h a l le n g e s  fo r  

e n v i r o n m e n ta l  po licy.

Good e n v i r o n m e n ta l  p o l ic y  re qu i re s  g o o d  f igures. We regard  ¡ ta s  o u r  m iss ion  to  o f fe r  

po l ic y  makers,  e n v i r o n m e n ta l  exp e r ts  and In te re s te d  c i t ize n s  u p - to -da te  and  re l iab le  

e n v i r o n m e n ta l  I n f o rm a t io n .  In th is  w ay ,  w e  ho pe  to  m ake a use fu l  c o n t r i b u t io n  to  the  

e n v i r o n m e n ta l  d e b a te  In Flanders.

For m o re  f ig u re s  and b a c k g ro u n d  In fo rm a t io n ,  w e  re fe r  to  o u r  w e b s i te  

w w w .e n v l r o n m e n t f l a n d e r s .b e .

We hope y o u  w i l l  e n jo y  t h is  n e w  V M M  p u b l ic a t io n .

The MIRA team 

N o v e m b e r  2007

If y o u  have a n y  q u e s t io n s  o r  sugges t ions ,  p lease le t  us know:

MIRA, F landers  E n v i r o n m e n t  R epo r t  

F lem ish  E n v i ro n m e n t  A gency  

Van B ene den laan  34, B-2800 M eche len ,  B e lg ium  

Phone: +32 15 451461, m lra @ vm m .b e  

w w w .e n v l r o n m e n t f la n d e r s .b e

http://www.envlronmentflanders.be
mailto:mlra@vmm.be
http://www.envlronmentflanders.be
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Introduction

M a rle e n  Van S te e rte g e m , M IRA, V M M  p r o je c t  le a d e r

A n n u a l  re p o r t in g  on the  q u a l i t y  o f  the  e n v i r o n m e n t  in F landers  sh o u ld  a l lo w  us to  

d e te c t  cha nges  In due  t im e ,  so t h a t  the  (e n v i ro n m e n ta l )  p o l ic y  level  can respond  

a p p ro p r ia te ly .  The MIRA-T 2007 In d ic a to r  R e p o r t  o f fe rs  a conc ise  b u t  c o m p le te  

o v e rv ie w  o f  the  s ta te  o f  the  e n v i r o n m e n t  us ing  c a re fu l ly  se lec ted  In d ica to rs  a nd  the  

m o s t  r e c e n td a ta .

W h e re  c o n t e n t  Is con ce rne d ,  the  In d ic a to r  R e p o r t  a t  hand Is ve ry  s im i la r  to  the  

p re v io u s  ‘ E n v i r o n m e n ta l  In d ica to rs  In p o c k e t  s ize ’, b u t  the  la rge r  f o r m a t  leaves a b i t  

m o re  ro om  fo r  f ig u re s  a nd  analys is . W hereas  the  MIRA-T Focus R epo r t  o f fe rs  an In- 

d e p th  s tu d y  o f  spec if ic  e n v i r o n m e n ta l  p rob lem s ,  the  In d ic a to r  R e p o r t  Is In te n d e d  

m a in ly  as a c o n v e n ie n t  re fe rence  w o r k  f o r  b o th  e n v i r o n m e n ta l  p ro fe ss io n a ls  and 

In te re s te d  c i t izens.

Threefold task for the Flanders Environment Report

The task o f the Flanders Environm ent Report

(MIRA), determ ined by decree, is threefold:
• a descrip tion, analysis and evaluation o f 

the current state o f the environm ent;
• an evaluation o f the environm enta l po licy  

conducted to  date;
• a description o f expected environm ental 

developm ents in case o f unchanged po licy  
as w e ll as in case o f a change in po licy  
accord ing to a num ber o f scenarios that 
are thought relevant.

Furthermore, the report must be w e ll
publicised.

M IRA provides the sc ien tific  foundation for 
environm enta l p o licy  p lann ing in Flanders. 
The study o f the s ituation is reflected in the 
annual M IRA-T reports, in w h ich  po licy  
makers and citizens find  answers to 
questions regarding the state o f the 
environm ent, w ha t the underly ing causes are 
and how  the environm enta l situation can be 
im proved. The first scenario report, MIRA-S 
2000, was published in 2000; the next 
ed ition  is planned fo r 2009. The first po licy  
evaluation report (MIRA-PE) appeared in June 
2003, the th ird  ed ition  in the autum n o f 
2007.

A choice of environm ental indicators

A g o o d  e n v i r o n m e n ta l  i n d ic a to r  is po l icy - re  levan t,  s c ie n t i f ic a l ly  based and  m easurab le .  

In the  MIRA-T 2007 In d ic a to r  R e p o r t ,y o u  w i l l  f in d  a s e lec t io n  o f  key In d ic a to r s  w h ic h  

span th e  w h o le  e n v i r o n m e n ta l  area. For the  se lec t io n  o f  the  In d ic a to rs  the  f i r s t  

c r i te r io n  w as  c o n t in u i t y ;  as a resu lt ,  a la rge n u m b e r  o f  In d ica to rs  can be fo u n d  In 

p re v io u s  In d ic a to r  re p o r ts  as w e l l ,  e sp ec ia l ly  In the  2005 a nd  2006 e d i t io n s  o f  

‘ E n v i ro n m e n ta l  In d ic a to r s  In p o c k e ts lz e ’.



One c h a ra c te r is t ic  o f  e n v i r o n m e n ta l  I n f o rm a t io n  Is t h a t  the  u n d e r ly in g  f ig u re s  are 

c o n t i n u o u s l y  be in g  Im p ro ve d  (and expanded),  t h u s  Inc reas ing  th e i r  re l ia b i l i ty .  In o rd e r  

to  g u a ra n te e  the  t r a n s p a re n c y  o f  the  MIRA reports ,  the  u n d e r ly in g  d a ta  re g a rd in g  

resource  use and  em iss io n s  are c o n ta in e d  In the  core s e t o f  e n v i r o n m e n ta l  data . 

Prev ious ly ,  th is  co re  se t  w as  p a r t o f  t h e  Focus Report ,  b u t  It  has n o w  been Inc lu ded  In 

the  In d ic a to r  Report . The co re  se t  o f  e n v i r o n m e n ta l  da ta ,  In Its e x te n d e d  ve rs ion ,  can 

be c o n s u l te d  a t  w w w .e n v l r o n m e n t f la n d e r s .b e .

Environm ental disruption chain as a fam iliar fram ew ork

The e n v i r o n m e n ta l  d i s ru p t io n  ch a in  (DPSIR, d r iv in g  forces, p ressure , s ta te ,  im pa c t ,  

response)  has p roved  Its a d d e d  v a lu e  fo r  the  d e s c r ip t io n  and  an a lys is  o f  

e n v i r o n m e n ta l  p ro b le m s  by now. In th is  In d ic a to r  R epo r t  as w e l l ,  the  DPSIR cha in  Is 

used as a f r a m e w o r k  f o r  analys is . This has th e  a d d i t io n a l  a d v a n ta g e  t h a t  users are 

p resen ted  w i t h  a f a m i l ia r  s t r u c tu re  w h ic h  sh o u ld  a l lo w  th e m  to  f in d  the  requ i re d  

I n f o rm a t io n  qu ick ly .

The In d ic a to r  R e p o r t  con s is ts  o f  4 parts, o rd e re d  a c c o rd in g  to  the  e n v i r o n m e n ta l  

d is ru p t io n  cha in :

1. E n v i ro n m e n t  m a p  o f  F landers ;  a s h o r t  c h a p te r  d is cu ss in g  the  so-cal led 

e n v i r o n m e n ta l  p ro f i le s  o f  the  sec to rs  ( the s e c to r ’ s p a r t  In the  d i f f e r e n t  

e n v i r o n m e n ta l  the m es)  and e c o -e f f lc le n c y  In Flanders. This f i r s t  p a r te a n  be read as 

a genera l  s u m m a ry  o f  the  s ta te  o f  t h e  e n v i r o n m e n t  In F landers;

2. Sectors:  w i t h  a d e s c r ip t io n  o f  the  a c t iv i t ie s  a nd  the  e n v i r o n m e n ta l  p ressure  o f  six 

sec to rs  (h ouseho lds ,  Ind us try ,  e nergy ,  a g r ic u l tu re ,  t r a n s p o r t  and  t ra de  & services);

3. E n v i r o n m e n ta l  the m es :  w i t h  a d e s c r ip t io n  o f  21 e n v i r o n m e n ta l  d is ru p t io n  processes 

( ra n g in g  f ro m  d isp e rs io n  Issues and  e u t r o p h ic a t io n  to  c l im a te  ch a n g e  and the  use 

o f  GMOs a nd  co a s t  & sea);

4. Im p ac ts :  w i t h  a d e s c r ip t io n  o f  the  Im p a c t  o f  th is  e n v i r o n m e n ta l  d is ru p t io n  on 

h u m ans ,  n a tu re  a nd  the  eco nom y.

Each (e n v i ro n m e n ta l )  th e m e  Is d e sc r ibed  c o n c is e ly  us ing  c a r e fu l l y  se lec ted  In d ica to rs  

fo r  t h e  m a in  l inks  In the  d is ru p t io n  process. The In d ic a to r s  are o rd e re d  a c c o rd in g  to  

the  d i f f e r e n t  l inks; by  w a y  o f  In fo rm a t io n ,  the  l in k  Is a lw a y s  Ind ica te d  n e x t  to  the  t i t le  

o f  the  Ind ica to r .

http://www.envlronmentflanders.be


Indicators as a reporting tool for (Flemish) environmental reporting

An ind ica to r in M IRA indicates, refers to 
and/or inform s about activities, situations, 
phenom ena and so on in the environm ent. 
The ind ica to r is given m eaning v ia  the 
presentation o f the context by means o f 
(historical or natural) reference values and/or 
objectives. The orig in  o f the objectives is 
always ind icated and at least the objectives 
o f M IN A  plan 3 (2003-2007) are evaluated.

In order to  ensure the po licy-re levance o f the 
(environm ental) in form ation, the discussion 
o f the M IRA indicators aims to provide the 
best possible answers to  the fo llo w in g  
questions:

•  W hat does the in d ica to r show?: w ith  a 
description o f the historical evo lu tion  o f 
the ind icator, the objectives and the 
distance to the target, and the share o f the 
target groups;

•  H o w  can the evo lu tion  be exp la ined?: 
w ith  a critica l evaluation o f the evo lu tion  
o f the ind ica to r based on measures taken 
by the governm ent and target groups, and 
independent developments;

•  H o w  can this be im p roved?: w ith  a 
description o f possible measures required 
in order to  make the distance to the target 
sm aller o r e lim ina te  it.

Indicators w ith  ahúm an face

E n v i ro n m e n ta l  i n d ic a to rs  te l l  us h o w  the  e n v i r o n m e n t  is f a r in g  a nd  w h e t h e r  w e  a re on 

the  r ig h t  t rack. In o rd e r  to  a l lo w  the  reade r  t o  m ake a q u ic k  ju d g e m e n t ,  th e  In d ica to rs  

o f  the  e n v i r o n m e n ta l  t h e m e s  and the  Im p a c ts  have been g iven  a score us ing  the  

so-cal led smileys. The e v a lu a t io n  a lw a y s  re fers  to  the  ch a n g e  In the  In d ic a to r  o ve r  the  

In d ica te d  per iod:

©  Pos i t ive  e v o lu t io n  w i t h  a c h ie va b le  t a r g e t

©  U nc lea r  o r  l im i te d  p o s i t ive  e v o lu t io n ,  b u t  In s u f f i c ie n t  to  m e e t  ta rg e t  

©  N ega t ive  e v o lu t io n ,  m o v in g  a w a y  f ro m  ta r g e t  

©  (Stil l) In s u f f i c ie n t  d a ta  a va i la b le  to  ju d g e  e v o lu t io n

The ‘e a rm a r k in g ’ o f  In d ica to rs  u n d e n ia b ly  Invo lves  a d a n g e r  o f  to o  m u ch  s im p l i f i ­

ca t io n .  Hence, the  m a in  a im  o f  the  s m i le y  Is to  u rge  th e  reade r  t o  read the  

c o r re s p o n d in g  In d ic a to r  d e sc r ip t io n .

The In d ic a to r s  have a t  leas t  been tes ted  a g a in s t  th e  o b je c t iv e s  o f  the  2003-2007 

E n v i ro n m e n t  Po l icy  Plan (MINA p lan 3, w w w .m l l le u b e le ld s p la n .b e ). For som e 

Ind ica to rs ,  (po l icy) o b je c t iv e s  are st i l l  m iss ing  o r  the  h is to r ica l  d a ta s e t  Is s t i l l  too  

l im i te d ,  so t h a t  no e v a lu a t io n  Is possib le. The Inc lu s io n  o f  these  In d ic a to r s  Is a p lea  fo r  

f u r t h e r  a t t e n t i o n  to  d a ta  c o l le c t io n  and  e va lu a t io n ,  b o th  f ro m  the  w o r ld  o f  research 

and  f ro m  p o l ic y  makers .

http://www.mllleubeleldsplan.be


M ore indicators and inform ation a t ww w .environm entflanders.be

There seems to  be q u i t e  a s t ro n g  c u l tu re  o f  In d ic a to r -o r ie n te d  e n v i r o n m e n ta l  

re p o r t in g  in F landers  no w a days .  Besides a se lec t io n  o f  key in d ic a to rs  In the  p r in te d  

In d ic a to r  Report ,  an ex te n s ive  se t  o f  (e n v i ro n m e n ta l )  i n d ic a to rs  can be c o n s u l te d  a t  

w w w .e n v l r o n m e n t f l a n d e r s .b e .

An ex te ns ive  set o f  n a tu re  in d ic a to rs  can be fo u n d  on the  w e b s i te  o f  the  N a tu re  R epo r t  

(NARA) o f  the  Research In s t i t u te  fo r  N a tu re  a nd  Forest: 

w w w .n a tu u r in d i c a to r e n .b e  o r  v ia  w w w .n a r a .b e .

In d ic a to r s  are rea l ly  o n ly  the  t ip  o f  the  icebe rg  and  are s u p p o r te d  by  ex te ns ive  d a ta  

c o l le c t io n  and  a so l id  s c ie n t i f ic  basis. The a va i la b le  in f o r m a t io n  and  k n o w le d g e  o f  the  

secto rs, e n v i r o n m e n ta l  th e m e s  a nd  im p a c ts  d e sc r ibed  in th e  f r a m e w o r k  o f  MIRA are 

b r o u g h t  t o g e th e r  In b a c k g ro u n d  d o c u m e n ts .  W i th  each n e w  e d i t io n  o f  the  p r in te d  

MIRA-T r e p o r t  m o s t  o f  these  b a c k g ro u n d  d o c u m e n ts  a re u p d a te d  as w e l l ,  a nd  m ade 

ava i la b le  a t  w w w .e n v i r o n m e n t f l a n d e r s .b e .
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Environmental profile of the sectors

The e n v iro n m e n ta l p ro f ile s  s h o w  th e  c o n t r ib u t io n  o f th e  d if fe r e n t  s e c to rs  to  th e  

e n v iro n m e n ta l p re ssu re  in F la nde rs . For each s e c to r, th e  te n  b ig g e s t sha res  in use o f 

n a tu ra l re so u rce s  and  e m is s io n s  a re  s h o w n .

share of households in: NMVOC em iss ion

pressure fro m  copp e r on su rface  w a te r 

em iss ion  o f e u tro p h y in g  substances 

share in e x tre m e /se rio u s  o d o u r nu isance 

pressure fro m  N on su rface  w a te r 

w a te r  co n s u m p tio n  (excl. c o o lin g  w a te r)

PAH em iss ion  in to  th e  a ir 

n icke l em iss ion  in to  th e  a ira 

pressure fro m  P on su rface  w a te r 

d io x in  em iss ion  in to  th e  a ir 

share of th e  industry in: pressure  fro m  ca d m iu m  on su rface  w a te r

em iss ion  o f ozone p recursors  

em iss ion  o f p a rt ic u la te  m a tte r  (PM2.5) 

em iss ion  o f o zo n e -d e p le tin g  substances'-

gross d o m e s tic  ene rgy  co n su m p tio n  
(excl. bunkers)

NMVOC em iss ion

w a te r  c o n s u m p tio n  (excl. c o o lin g  w a te r)

CO em iss ion  in to  th e  a ir

w a ste  p ro d u c tio n  
(excl. w a ste  process ing  sector) 

lead em iss ion  in to  th e  a ir b

share of th e  energy sector in: e m iss ion  o f e u tro p h y in g  substances

w a te r  co n s u m p tio n  (excl. c o o lin g  w a te r)

em iss ion  o f p a rt ic u la te  m atte r(P M 2 .5 )

NMVOC em iss ion

em iss ion  o f ozone p recursors

n icke l em iss ion  in to  th e  a ir

em iss ion  o f a c id ify in g  substances

gross d o m e s tic  ene rgy  co n su m p tio n  
(excl. bunkers) 

g reenhouse  gas em iss ion 
(excl. n a tu re  & gardens) 

w a te r  c o n s u m p tio n  (incl. c o o lin g  w a te r)

0 20 40 60 80 100

a share of households in chrom ium  emission into th e  air: 35 %, b the industry also has a big share in 
emissions of o th er heavy m etals into the  a i r ,c including th e  energy sector
data  fo r 2006, excluding pressure on aqu atic  life from  crop protection agents (2005), pressure on surface 
w a te r from  heavy m etals (2005), w aste  production (2005), nuisance (2004) and w a te r consum ption (2003)



Environmental profile of the sectors

share of agricu ltu re  in:

share of transport in:

share of trade  & services in:

w a te r co n s u m p tio n  (excl. c o o lin g  w a te r)

g reenhouse  gas em iss ion 
(excl. n a tu re  & gardens)

share in e x tre m e /se rio u s  o d o u r nu isance 

em iss ion  o f p a rt ic u la te  m atte r(P M 2 .s) 

em iss ion  o f a c id ify in g  substances 

pressure fro m  P on su rface  w a te r 

land  use

em iss ion  o f e u tro p h y in g  substances 

pressure fro m  N on su rface  w a te r

pressure on a q u a tic  life  fro m  
crop  p ro te c tio n  age n ts  (Seq)

NMVOC em iss ion

greenhouse  gas em iss ion 
(excl. n a tu re  & gardens) 

em iss ion  o fa c id ify in g s u b s ta n c e s

pressure fro m  copp e r on su rface  w a te r

em iss ion  o f p a rt ic u la te  m a tte r  (PM2.5)

CO em iss ion  in to  th e  a ir

em iss ion  o f ozone p recursors

PAH em iss ion  in to  th e  a ir

share  in e x tre m e /se rio u s  o d o u r nu isa n ce d

co p p e r em iss ion  in to  th e  a ir

land  use

greenhouse  gas em iss ion 
(excl. n a tu re  & gardens)

pressure  fro m  ca d m iu m  on su rface  w a te r

gross d o m e s tic  ene rgy  co n su m p tio n  
(excl. bunkers) 

d io x in  em iss ion  in to  th e  a ir

ch ro m iu m  em iss ion  in to  th e  a ir

share in e x tre m e /se rio u s  o d o u r nu isance

w a ste  p ro d u c tio n  
(excl. w a ste  process ing  sector)

em iss ion  o f o zo n e -d e p le tin g  substances

n o n -n a tu ra l exposure 
to  io n is in g  ra d ia tio n

19 !

I l l  I

113!

134
-

17

|9 7

40 60 80 100 %

d share of transport in serious/extrem e light nuisance: 41% , in serious/extrem e odour nuisance: 27 %, 
d ata  fo r 2006, excluding pressure on aqu atic  life from  crop protection agents (2005), pressure on surface 
w a te r from  heavy m etals (2005), w aste  production (2005), nuisance (2004) and w a te r consum ption (2003)

Source: MIRA, VMM
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Eco-efficiency in Flanders

¡ndex (1995=100)

DPSI
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20
1995 1996 1997 1998 1999 2003 2004 2005 20062000 2001 2002

GDP

d irec t m ate ria l ¡nput

prim ary waste production , excl. cons truc tion  sector* 

gross dom estic  energy consum ption

greenhouse gas em ission 

ozone precursor em ission 

ac id ify ing  em ission 

eu trophy ing  em ission

— e —  dom estic  m ate ria l consum ption

*  from  households and companies, excluding subsectors fo r which data  have only been available since 
2000, and excluding the construction sector. W aste production by the  construction sector accounts for  
more than  a quarter of th e  prim ary w aste and is subject to  strong fluctuations.
The direct m ateria l input includes im ports and ow n exp lo ita tion , excluding hidden flow s. Domestic  
m ateria l consum ption is the  d irect m ateria l input less the  exports.

Source: NBB, calculations of CDO-UGent, OVAM, Flanders Energy Balance VITO, VM M

Environm ental pressure largely uncoupled from economic grow th
One o f the  ob jec tives con ta ined  in the  Flem ish C oa lition  A greem en t and th e  Flem ish Policy 

D ocum ent on th e  E nv iron m en t and N a tu re  2004-2009 is to  uncoup le  e n v iro n m e n ta l im pa c t 

and m a te ria l and energy con sum p tio n  from  th e  econom ic g ro w th  in Flanders, i.e. to  
increase the  eco -e ffic iency o f the  Flem ish econom y. This goal has been p a rtly  achieved. All 

em issions have been uncoup led  from  th e  gross do m estic  p ro d u c t (GDP), a lb e it to  a d iffe re n t 
ex te n t: em issions o f ozone precursors and a c id ify in g  and e u tro p h y in g  substances have 

fa llen  sharp ly , em ission o f greenhouse gases rem ained fa ir ly  s tab le  a t f ir s t  b u t have 

decreased s lig h t ly  s ince 2003. The a m o u n t o f p r im a ry  w aste  (exc lud ing  w aste  from  the  

co n s tru c tio n  sector) flu c tu a te s , b u t i t  does seem to  have increased less tha n  the  GDP d u rin g  

th e  pe riod  1995-2005. A re la tive  un co u p lin g  can also be seen in the  do m estic  m a te ria l 

con su m p tio n  and the  gross dom estic  energy con sum p tio n : dom estic  m a te ria l co n sum p tio n  

has rem ained m ore o r less con s tan t, and energy con sum p tio n  has increased g lob a lly , b u t a t 

a s low e r pace than  the  GDP. However, d ire c t m a te ria l in p u t has c lea rly  risen a t th e  same 

pace as the  GDP. This rise is the  re su lt o f the  g ro w in g  m a te ria l dem and fo r  exports.

Eco-efficiency does not take into account environm ental pressure abroad
Flanders s tro n g ly  depends on im po rts . The w aste  and em issions re su ltin g  from  e x p lo ita tio n  

abroad and from  th e  p ro d u c tio n  o f im p o rte d  goods are n o t inc luded  in th e  Flemish 

e n v iro n m e n ta l s ta tis t ics . The real eco -e ffic iency o f F landers can o n ly  be de te rm in ed  if  th a t 

fo re ign  e n v iro n m e n ta l pressure is taken in to  acco un t as w ell.



Hidden flows DPSI

im ports and hidden flow s ow n exp lo ita tion  and hidden flow s

res t m ine ra l HF

m eta l HF
^  28 % excava tion  HF

35 % x i

b iom ass HF
—  2%

biom ass 
4 %  - m eta l

- 3 %
b iom ass HF 

11%  —

m ine ra l HF
—  25 %

biom ass 
-  41%

data  fo r 2004 
HF = hidden flow s

Source: NBB and calculations of CDO, UGent 

A ttention  to  hidden flows
In o rd e r to  keep its  econom y go ing, Flanders ex trac ts  raw  m a te ria ls  from  th e  e n v iro n m e n t 

a ll ove r th e  w o rld . Through th is  e x p lo ita tio n  h idden flo w s  are genera ted : raw  m a te ria l flow s  
th a t have no econom ic  purpose, b u t do dam age the  e n v iro n m e n t. Examples are erosion by 

a g ric u ltu re  o r layers o f so il excavated d u rin g  m in ing.

Very large hidden flows linked to  im port
C onsiderab ly  m ore h idden flo w s  are linked  to  im p o rt than  to  ow n e x p lo ita tio n : 74%  o f the  
to ta l m a te ria l re q u ire m e n t fro m  im p o rt are h idden flow s , com pared to  39%  fo r  ow n 

e x p lo ita tio n .

The large h idden flo w s  linked  to  im p o rt are p a rtly  ch a ra c te ris tic  o f th e  e xp lo ite d  raw  

m a te ria l (e.g. d iam onds). A d d itio n a lly , th e  o fte n  lo w  e ff ic ie n cy  o f e x p lo ita tio n  and 

p ro d u c tio n  also plays a ro le. Im p o rte d  a g r icu ltu ra l p roducts , fo r instance, o fte n  com e w ith  a 
cons ide rab le  load o f h idden flo w s  (73 % o f h idden flo w s  com pared to  a 27%  y ie ld ) as a 

re su lt o f the  h igh a m o u n t o f eros ion  in crops such as coffee, cacao and soy beans. By w ay of 
com parison : fo r  Flem ish a g r icu ltu ra l p roduc ts  the  h idden flo w s  a m o u n t to  5 %. Thus, the  

e x p lo ita tio n  o f im p o rte d  raw  m a te ria ls  p ro b a b ly  genera tes m ore e n v iro n m e n ta l pressure 
than  e xp lo ita tio n  w ith in  Flanders.





Sectors
Households 2.1 

Industry  2.2 

Energy 2.3 

Agricu lture  2.4 

Transport 2.5 

Trade & services 2.6



2.1 Households

Eco-efficiency of households DP

¡ndex (1995=100)
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1995 1996 1997 1998 1999 2003 2004 2005 2006*2000 2001 2002

w a te rc o n s u m p tio n

COD

res idua l w aste

— 4—  to ta l w aste  

— 0 —  n u m b e r o f househo lds  

— + —  ene rgy c o n s u m p tio n *

— ♦ —  greenhouse  gas e m iss io n *

*  provisional figures for energy consum ption and greenhouse gas emissions in 2006

Source: NIS, OVAM, Flanders Energy Balance VITO, VM M

Households are slowly becoming more environm entally friendly
The nu m ber o f househo lds increased by 10%  in the  pe riod  1995-2006. The to ta l a m o u n t o f 

w aste  (+12.5%) rose fa s te r tha n  the  num ber o f househo lds. By co n tra s t, th e  v o lum e  o f 

res idua l w aste  decreased by 51 % in the  same period  as a re su lt o f successful separate  
co lle c tio n  (abso lu te  decoup ling). Energy con su m p tio n  fe ll s lig h tly  (-1 %), w hereas th e re  was 

a m ore p ronounced decrease in the  co rrespo nd in g  g reenhouse gas em ission (-6.5 %) 
be tw een 1995 and 2006. Thanks to  th e  de ve lo p m e n t o f w aste  w a te r tre a tm e n t, an ab so lu te  

d e coup lin g  can be observed in th e  chem ica l oxygen dem and (COD) as w e ll (-38%). W ate r 

con su m p tio n  does n o t show  a c lea r tre n d , b u t has rem ained fa ir ly  c o n s ta n t in recen t years.

1995 2000 2005 2006*

num ber o f households (1000) 2 296 2392 2 502 2 526

energy consum ption (PJ) 233-4 229.4 241.1 231.2

greenhouse gas emission (ktonnes C0 2-eq) 13 612 12 895 13 501 12 727

w ate r consum ption ( io 6 m3) 264 258 270 (2002) 266 (2003)

to ta l household waste (ktonnes) 2888 3331 3 337 3 249

COD (ktonnes) 116 97 76 72

residual waste (ktonnes) 1911 1183 977 939



Households

Amount of residual waste per municipality DPSIR

res idu a l w a ste  (k g /in h a b ita n t)
0 10 20 40 60 80 100 km

■  0 -1 5 0

> 150 -180 N

H >180 - 200 A
]  > 200 - 220

1  > 220

data  fo r 2006
In the Household W aste Im p lem entatio n  Plan fo r 2003-2007 a correction factor was applied to  17 
m unicipalities because of th e ir  specific function  (core city, tourism , university city).

Source: OVAM

The a m o u n t o f re s id ua l w a s te  is decreasing

In 2006 3 249 k tonnes o f househo ld  w aste  was co llec ted  in Flanders; th is  accounts fo r 
approx. 11%  o f th e  to ta l a m o u n t o f p r im a ry  waste. 71 % o f all househo ld  w aste  is co llec ted  

separa te ly ; th e  re m a in in g  29 % is res idua l waste . In 2006 each c itizen  p u t o u t approx. 154 kg 
o f res idua l w aste , 7 kg less than  in 2005.

Big differences between m unicipalities
A t the  level o f th e  in d iv id u a l m u n ic ip a litie s , th e re  are b ig d iffe rences. In 2006 59%  o f m u n ic i­

p a litie s  a lready co llec ted  less than  150 kg o f res idua l w aste  per in h a b ita n t. On the  o th e r 

hand, 5 % o f m u n ic ip a litie s  s t i l l  co llec ted  m ore tha n  200 kg o f res idua l w aste  per in h a b ita n t, 
w h ich  means th a t the  o b je c tive  from  th e  H ousehold  W aste Im p le m e n ta tio n  Plan 2003-2007 

(m axim um  200 kg res idua l w aste  per in h a b ita n t by 2005) was n o t achieved. Six o f those 
m u n ic ip a litie s  are in the  p rov ince  o f W est Flanders, five  in East Flanders, fo u r in Flemish 

B raban t and one in A n tw e rp . On average, W est Flanders is th e  p rov ince  w here  m ost residua l 

w aste  is co llec ted  per in h a b ita n t. The m ain cause o f th is  is coasta l tou rism .

am ount o f residual waste (kg /inhab itant) 1991 1995 2000 2001 2002 2003 2004 2005 2006 2007

average Flanders 331 325 191 180 169 160 159 161 154

ta rge t ind iv idua l m un ic ipa lities 220 200

ta rge t Flanders 180 165 150



Households

Energy consumption in private homes by fuel type DP >1

ene rgy  co n s u m p tio n  (PJ)
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*  provisional figures 

Source: Flanders Energy Balance VITO

Start of a fa lling trend in domestic energy consumption
24 Energy co n sum p tio n  by househo lds has increased from  204.4 PJ in 1990 to  231.2 PJ in 2006

—  (+13.1%). H ow ever, since 2003 w e can see th a t dom estic  energy co n sum p tio n  is fa llin g . This

is th e  re su lt o f th e  im proved  energe tic  q u a lity  o f houses (in su la tio n  and m ore e ff ic ie n t 
h e a tin g  in s ta lla tio n s ), the  tre n d  to  bu ild  sm a lle r houses, and a s lig h t s h if t  to w a rd s  fla ts . 

Even so, the  energe tic  q u a lity  o f Flem ish p r iva te  homes rem ains ra th e r poor.

Energy consumption for heating very dependent on outside tem perature
H ouseholds use fue ls  (fuel o il, na tu ra l gas ...) m a in ly  fo r heating. As a resu lt, the  

con su m p tio n  o f those  energy ca rrie rs  varies a lo t in fu n c tio n  o f the  average ou ts ide  

tem pe ra tu re .

Domestic electric ity  consumption has risen
Between 1990 and 2006 e le c tr ic ity  co n sum p tio n  increased a lm o s t c o n s ta n tly  (+44.0 %) and 

m uch m ore than  the  con sum p tio n  o f fue ls  (+8.2%). The average e le c tr ic ity  con sum p tio n  per 

househo ld  also co n tinues  to  rise. Causes o f th is  are the  r is ing  num ber o f app liances, the  

longer use o f those  appliances (e.g. we w a tch  m ore hours o f TV), and th e  in tro d u c tio n  o f 

new  appliances. These de ve lopm ents  co m p le te ly  undo th e  energy savings th a t re su lt from  
th e  g rea te r e ff ic ie n cy  o f th e  appliances.

energy consum ption (PJ) 1990 1996 2000 2002 2OO3 2004 2005 2006*

fuel oil 100.9 132.9 100.3 100.5 113-4 107.1 105.6 94-4

natura l gas 57-4 90.1 83.1 88.6 95-9 87.0 87.0 87.9

e lec tric ity 27 9 35 9 36.1 38.3 39-2 40.3 39-2 40.1

coal 8.5 57 2.6 2.7 3-0 3-8 3-6 3-6

butane/propane 6.0 6.5 2.8 1.2 1.8 2.1 1-9 1-5

biomass 3.8 51 4-4 35 3-9 3-9 3-8 3-7

to ta l 204.4 276.2 229.4 2348 257.2 2442 242.2 231.3

I ■ l í  a 1 1  a 1 1 1 ¡ i

J  LJ / Z_l I I I I I I I I I L

I  biomass 

I  b u ta n e /p ro p a n e  

I  coal 

I  e lec tric ity  

I  n a tu ra l gas 

■  fuel oil



Households

Tap water consumption DP SIR

ta p  w a te r co n s u m p tio n  (m illio n  m :i)
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A uniform  dataset could only be compiled up to  2003.

Source: VM M

Need fo r  im p le m e n ta tio n  o f s u s ta in a b le  do m es tic  w a te r co n su m p tio n  p o lic y

Since 2001 the  tap  w a te r con sum p tio n  by househo lds has fa llen . Based on new  figu res  25
prov ided  to  VMM by th e  d r in k in g  w a te r com panies in 2007 the  do m estic  tap  w a te r —

con su m p tio n  in 2006 can be es tim a ted  a t 189 m illio n  m 3. H ow ever, i t  is im poss ib le  to
com pare  these figu res  to  those  fo r  1991-2003 because since January 2005 the  d r in k in g  w a te r

com panies have n o t been re p o rt in g  to  VMM in the  same w ay as be fore  as a re su lt o f a

m o d ific a tio n  in the  w a te r b ill. For th is  reason, i t  is n o t possib le  e ith e r to  te s t the  figu res
aga ins t th e  MINA plan 3 (2003-2007) o b je c tive  (215 m illio n  m3 in 2007).

Since January 2005 the  w a te r b ill fo r  househo lds has a d if fe re n t s tru c tu re . The d r in k in g  

w a te r com panies no w  do n o t on ly  charge fo r  th e  w a te r used, b u t th e y  also inc lud e  a 

re m e d ia tio n  c o n tr ib u t io n  fo r  the  co lle c tio n  and tre a tm e n t o f th e  w aste  w a te r in the  b ill.
Consum ers no w  know  th a t th e  p rice o f w a te r is m ade up o f several com ponents , n o t ju s t 

th e  p ro d u c tio n  and d e live ry  o f d r in k in g  w a te r. How ever, th is  m easure can o n ly  be e ff ic ie n t 

i f  dom estic  w a te r co n sum p tio n  is also m easured co rrec tly , and reduced w a te r c o n sum p tio n  
resu lts  in lo w e r costs. N o t a ll Flem ish homes are c u rre n tly  equ ipped  w ith  an in d iv id u a l 

w a te r m eter.

Aw areness cam paigns as w e ll as o th e r po licy  in s tru m e n ts , such as th e  sub s id is ing  o f 

ra in w a te r tanks, have to  s tim u la te  responsib le  w a te r co n sum p tio n  by households.
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2.2 Industry

Eco-efficiency of the industry DP

¡ndex (1995=100)
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productio n  index 

energe tic energy consum ption  

waste p ro d u c tio n ** 

greenhouse gas em ission

w a te r consum ption  

ac id ify ing  em ission 

COD in w a s te w a te r 

heavy m eta ls in waste w a te r

*  provisional figures, “ w aste production by th e  industry excluding th e  construction sector 
COD = chemical oxygen dem and, Aeq = acid equivalents

Source: NIS, OVAM, Flanders Energy Balance VITO, VM M

Increasing eco-efficiency, except for energy consumption and waste production
The in d u s try  in F landers has succeeded in co m p le te ly  d e coup lin g  th e  en v iro n m e n ta l 

pressure o f va rious pa ram e ters  from  th e  econom ic d e ve lopm en t th ro u g h  tech no log ica l 

im p rovem en ts  and th e  use o f m ore e n v iro n m e n ta lly  fr ie n d ly  p roducts.

Between 1995 and 2006 th e  p ro d u c tio n  index (an econom ic in d ic a to r re p rese n ting  in d u s tr ia l 

p ro d u c tio n ) rose by 31 %. The em ission o f a c id ify in g  substances and th e  d ischarge o f COD 

and heavy m eta ls  in to  w aste  w a te r have decreased by re spec tive ly  39 %, 43 % and 59 % 
since 1990 (or 1992). The em ission o f g reenhouse gases decreased by 20%, in d u s tr ia l w a te r 

con su m p tio n  decreased by 27 % (2003 com pared to  1995). For these pa ram e ters  the  

d e coup lin g  is com ple te . The m ost im p o rta n t m easures w h ich  have c o n tr ib u te d  to  th is  are, 
am ongst o the rs , p rocess-in tegra ted  measures, th e  use o f DeNOx and DeSOx in s ta lla tio n s , 

changeover to  lo w -su lp h u r fue l, the  use o f so lven ts  w ith  a lo w e r NMVOC c o n te n t and h igher 
e ff ic ie n cy  o f w aste  w a te r t re a tm e n t te c h n iq u e s ... W hen i t  com es to  energe tic  energy 

con su m p tio n  and w aste , the re  is no com p le te  d e c o u p lin g y e t. In re cen tye a rs , energe tic  
energy co n sum p tio n  has been ru n n in g  m ore o r less pa ra lle l to  in d u s tr ia l a c tiv ity , w h ile  

w aste  p ro d u c tio n  by th e  in d u s try  (exc lud ing  the  c o n s tru c tio n  sector) has flu c tu a te d .

1995 2000 2005 2006

production index 100 120 125 131

waste production (ktonnes) 7859 7 822 9 446 (2004) 9 178 (2005)

energetic energy consum ption (PJ) 353 406 392 392

ac id ify ing  emission ( io 6 Aeq) 2524 1872 1 620 1529

COD in waste w ate r (tonnes) 63 088 49 931 33 869 36 128



Emission o f S02, NOx and NMVOCs in to  the  a ir

Indus try

DPSIR
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Sharp decrease fo r  S0 2 and NMVOC em iss ions, s ta tu s  quo fo r  N0X em iss ion

In d u s tr ia l NMVOC em issions fe ll by 49%  d u rin g  the  pe riod  1990-2006 tha nks  to  e ffo rts  in 

several subsectors such as the  chem ica l in d u s try , m e ta l degreasing  and a u to m o b ile  
assem bly. The m easures m a in ly  focus on p ro d u c t o p tim is a tio n , va p o u r recovery, the  use o f 

low  so lve n t c o n te n t p roducts , w ater-based pa in ts  and inks, etc. The European S olvent 

Em issions D irec tive  im poses l im it  values fo r  d ire c t and d iffu se  em issions fo r  d iffe re n t 
in d u s tr ia l in s ta lla tio n s  and its  phased im p le m e n ta tio n  w ill lead to  a fu r th e r  dec line  in 

NMVOC em issions in the  fu tu re .

2000 2005 2006*

H  o the r

27

SO2 em issions d ropped by 63 % d u rin g  th e  pe riod  1990-2006, p a rtic u la r ly  tha nks  to  the  

e ffo rts  o f th e  chem ica l and m e ta l subsectors d u rin g  the  f ir s t  h a lf o f th e  1990s. However, in 
2006 th e  to ta l in d u s tr ia l NOx em ission was a p p ro x im a te ly  a t th e  same level as in 1990. S0 2 

and NOx em issions can be reduced by sw itc h in g  fro m  so lid  o r liq u id  foss il fue ls  to  

lo w -su lp h u r fue ls  (n a tu ra l gas), by process m easures o r by DeSOx and DeNOx in s ta lla tio n s , 
and a h igh e r energy e ffic iency.
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Industry  

Discharges o f COD, N and heavy m eta ls in in d u s tria l w aste  w a te r P

COD d ischarge  (k ton nes  0 2) 

100

N d ischarge  (tonnes)

3ooo

discharge o f heavy m eta ls (tonnes metal-eq)

800

III 2 00 0

1992 1995 2000 2OO5 200b 1992 1995 2000 2OO5 2006 1992 1995 2000 2005 2006

I  chem ical H  m eta l H  fo o d s tu ffs  H  te x tile  H  paper |  o the r

COD = chemical oxygen dem and, BOD = biochem ical oxygen dem and, N = nitrogen  

Source: VM M

D ecreasing d ischa rge  fo r  a ll p o llu ta n ts

In d u s tr ia l d ischarges o f n itro g e n  and phospho rus decreased co n tin u o u s ly  in th e  period 

1992-2006 and w ere  s ig n if ic a n tly  lo w e r in 2006 tha n  in 1992 (-62% and -78%  respective ly).
The to ta l em iss ion o f heavy m etals (in m eta l equ iva len ts) d ropped by 83 % be tw een 1992 

and 2006, m a in ly  in the  period up to  and in c lu d in g  1995. The g rea te s t re duc tion s  w ere 

recorded fo r  the  m eta l (-90 %) and chem ica l (-80 %) sectors. Nevertheless, these tw o  
subsectors co n tin u e  to  be th e  m ost im p o rta n t d ischargers o f heavy m etals.

In th e  pe riod  1992-2006 the  in d u s tr ia l d ischarge o f BOD and COD dropped m arked ly , by 65%  

and 63 % respective ly . The m ost im p o rta n t re duc tion s  occu rred  in th e  chem ica l, th e  food 

and th e  te x t ile  indu s tries . The d e c lin in g  d ischarge  figu res  can be a ttr ib u te d  to  m ore 
e ff ic ie n t p u rif ic a tio n  tech n ique s  and im proved  p ro d u c tio n  processes.

The to ta l a m o u n t o f in d u s tr ia l w aste  w a te r d ischarged in 2006 was 213 m illio n  m 3. Up to  

2003 a decrease in th e  d ischarged vo lum e cou ld  be observed, am ong o th e r th in g s  due to  

h igh e r levies on g ro u n d w a te r a b s tra c tio n  and w aste  w a te r d ischarges, w h ich  lead 

com panies to  use w a te r m ore spa ring ly . Since 2003 the re  is again a s lig h t increase in the  

a m o u n t o f d ischarged w aste  w ate r.



Energy consum ption  and C02 em issions

Indus try

DPSIR
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* *  provisional figures

Source: Flanders Energy Balance VITO

Total energy consumption and greenhouse gas emissions do not go down
The in d u s try  d ischarged 18.02 M tonnes o f C0 2 in 2006 -  10.7% m ore than  in 1990.

An im p o rta n t p a rt o f th is  rise can be a ttr ib u te d  to  the  te n fo ld  increase o f non-energe tic  

energy co n sum p tio n  in th e  chem ica l in d u s try  (use o f energy ca rrie rs  such as e.g. pe tro leu m  

as raw  m a te ria ls  fo r  va rious  syn th e tics , o r na tu ra l gas fo r  th e  p ro d u c tio n  o f am m onia).
The CO2 em ission caused by energe tic  energy con sum p tio n  fe ll sha rp ly  be tw een 1990 and 

2006 in th e  te x t ile  (-54%), food  (-40%), n o n fe rrous  (-22 %) and paper (-19%) industries . 

H ow ever, i t  rose in the  chem ica l (+30%) and in o th e r in d u s trie s  (+32%). G lobally, C0 2 
em issions fro m  energe tic  energy co n sum p tio n  fe ll by 2.5%.

■  o th e r*

■  paper 

I  tex tile

I  foodstu ffs  

I  metal 

I  chem ical

1990 1995 1998 2001 2005 2006**
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Since 1990 the  to ta l in d u s tr ia l energy co n sum p tio n  in Flanders has risen by 68.8%. In 2006 it  

had a share o f 40.3 % in the  gross dom estic  energy con sum p tio n . 64%  o f th e  increase can be 

a ttr ib u te d  to  the  d ras tic  increase in ‘non-energe tic  energy co n su m p tio n ’ in the  chem ical 
indu s try . E nergetic energy con sum p tio n  fe ll be tw een 1990 and 2006 in the  te x t ile  (-36%) and 

th e  food  sec to r (-9%), and rose in the  paper (+23 %), m eta l p rocessing (+11 %), chem ical 

(+52 %) and va rious o th e r ind u s trie s  (+152 %).
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2.3 Energy

Energy flo w s  in Flanders P >1R

coal 153 PJ in te rn ational 
bunkers 
403-2 PJ 

2 0 %

energy sector 
(ow n consum ption + losses) 

395-0 PJ

non-energetic end use 
(industry) 267.2 PJ

prim ary  
energy  

consumption  
2 039.2 PJ 

100 %

net dom estic  
energy  

consum ption  
1241.0 PJ industry  

391.8 PJ
gas 

414 PJ
20%

gross 
dom estic energy  

consum ption  
1636.0 PJ

energetic  
end use 
973-9 PJ

households, 
trade  & services, agriculture  

373-0 PJ
nuclear 

236 PJ 12 %
transport 

209.1 PJ 
10%

L - biomass 23 PJ 1%

— ► heat and net im ported e lectric ity  38 PJ 2%

 ► o th er fuels 83 PJ 4 %

provisional figures fo r the year 2006

Source: Flanders Energy Balance VITO

Fossii fuels continue to  dom inate the energy mix
N uclear energy accounts fo r  12%  o f p r im a ry  energy con sum p tio n  in Flanders. D espite  a 

s ig n if ic a n t g ro w th  in recen t years, the  c o n tr ib u t io n  o f renew ab le  sources o f energy rem ains 

lim ite d : 1.1% fo r  biom ass and 0.04%  fo r  p r im a ry  e le c tr ic ity  p ro d u c tio n  from  w a te r, w in d  & 

so la r energy. As a resu lt, F landers co n tin u e d  to  be d e pend en t on foss il fue ls  fo r  m ost o f its  

energy co n sum p tio n  in 2006.

gross dom estic energy 
consum ption (PJ)

1990 1995 2000 2005 2006*

households 204 233 229 241 231

industry  (energetic + 
non-energetic)

390 566 651 679 659

energy 343 342 366 384 395

agricu lture 36 37 33 33 32

tra nspo rt 166 185 204 209 209

trade & services 54 76 86 104 107

to ta l 1193 1439 1571 1653 1636

*  provisional figures



Energy and carbon in te n s ity  in Flanders

Energy

DPSIR
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gross d o m e s tic  ene rgy  c o n s u m p tio n  (GDEC) 

gross d o m e s tic  product(G D P ) 

ene rgy  in te n s ity * *

ene rgy-re la ted  C0 2 em iss ion 

ca rbon  in te n s ity * * *

*  provisional figures
* *  energy in tensity = am oun t of Gross Domestic Energy Consum ption (GDEC) per un it of Gross Domestic 
Product (GDP) in constant prices
* * *  carbon in tensity = am oun t of C02 em itted  as a result of energy consum ption (incl. process emissions 
in th e  chemical industry and emissions as a result of the  non-energetic consum ption of fuels) per unit of 
Gross Domestic Product (GDP) in constant prices

Source: VITO, VM M

Energy in tensity  in Flanders plunges below the 1990 level
The energy in te n s ity  o f the  F lem ish econom y decreased by 0.5 % be tw een 1990 and 2006 

(com pared to  a 3.9 % increase in 2005 w ith  respect to  1990). The energy in te n s ity  increased 
by 13.7% be tw een 1990 and 1998, and decreased a lm o s t c o n tin u o u s ly  a fte r th a t. The ‘ju m p ’ 

be tw een 1990 and 1995 is m a in ly  th e  re su lt o f th e  increase in non-energe tic  energy 

con su m p tio n  in th e  indu s try . A change in the  energy in te n s ity  can be the  re su lt o f e ith e r a 
s tru c tu ra l e ffe c t (sh ifts  in th e  im p o rta n ce  o f secto rs w ith in  the  Flem ish econom y) or 

changes in th e  energy e ff ic ie n cy  (e.g. a change in energy con sum p tio n  per un it, p ro d u c to r  

service).

31

W hereas th e  decrease in energy in te n s ity  rem ains fa ir ly  m odest, carbon in te n s ity  decreased 
by 20.6% in the  pe riod  1990-2006. A lthou gh  bo th  curves show  a s im ila r  course, the  carbon 

in te n s ity  curve ends lo w e r as a re su lt o f th e  sw itch  to  low er-carbon fue ls  in Flanders: so lid  

fue ls  w ith  a high C0 2 em iss ion fa c to r have been replaced m a in ly  by na tu ra l gas w ith  a low e r 
CO2 em ission fac to r.
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Energy

Eco-efficiency o f the  energy sector DP

¡ndex (1995=100)
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Source: MIRA based on VITO and VM M  

Improved ou tp ut of energy production
The energe tic  o u tp u t o f the  energy secto r -  i.e. th e  to ta l energy c o n te n t o f the  fin ishe d  

p roduc ts  -  increased by 24%  in the  period 1995-2006. The energy used by the  secto r its e lf 
and th e  energy th a t is lo s t d u rin g  tra n s fo rm a tio n , tra n s p o rt and d is tr ib u t io n  increased a t a 

s low e r pace (+15%). This re la tive  de co u p lin g  p o in ts  to  im proved  e ffic iency.

Slower decrease in the energy sector’s greenhouse gas emissions
The em ission o f p a rtic u la te  m a tte r, a c id ify in g  substances and ozone precursors is 

ap p ro x im a te ly  50%  lo w e r in 2006 than  in 1995 (abso lu te  decoup ling), b u t rem ains s tro n g ly  
de pend en t on the  use o f coal in po w e r p lan ts  (e.g. change a fte r 2002). D espite  th e  po s itive  

evo lu tio n  since 2003, th e re  is no ab so lu te  d e coup lin g  fo r  g reenhouse gases ye t. The 
decreasing tre n d  in th e  co n sum p tio n  o f co o lin g  w a te r in th e  1990s has n o t con tinued . As a 

resu lt, the  energy secto r rem ains by fa r the  b iggest w a te r consum er in Flanders.

1995 2000 2005 2006*

energe ticoutput(PJ) 1403 1803 1772 1741

own energy consum ption & energy losses (PJ) 342 366 384 395

greenhouse gas emission (ktonnes C0 2-eq) 22958 23 573 24217 23209

surface w ate r abstracted as coo ling w ate r (m illion m3) 3 280 2 832 2 560

emission o f ozone precursors (tonnes TOFP) 80026 62 844 47 789 42068

ac id ify ing  emission (m illion  Aeq) 4 102 2531 2081 1971

particu la te  m a tte r to ta l (tonnes pa rticu la te  m atter) 4673 3902 2 718 2171

TOFP = tropospheric ozone form ing potentia l, Aeq = acid equivalents



Emission o f greenhouse gases by the  energy sector
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Use of fossil fuels dom inates emissions from the energy sector
In 2006 the  em ission o f greenhouse gases by the  energy sec to r d ropped be lo w  the  level o f 

1990 fo r  the  f ir s t  tim e . The c losure o f the  coal m ines and the  o n ly  in d e p e n d e n t cok ing  p la n t 

resu lted  in th e  b iggest ne t decrease. Decreasing em issions from  tra d it io n a l th e rm a l pow er 

p lan ts  (e.g. as a re su lt o f th e  sw itch  from  coal to  na tu ra l gas) w ere  undone  by the  increasing  

em issions fro m  CHP in s ta lla tio n s  (CHP = com bined hea t and power). How ever, the  p rim a ry  

energy saving in CHP in s ta lla tio n s  a llow e d  fo r  em ission re d u c tio n s1 in o th e r sectors. 

Between 2002 and 2005 an increased use o f coal and b la s tfu rn a c e  gas -  w h ich  a lready 

con ta ins  25 % C0 2 -  in e le c tr ic ity  p ro d u c tio n  caused a te m p o ra ry  increase. The em issions 

fro m  pe tro leu m  re fine rie s  f lu c tu a te  due to  va r ia tio n s  in th e ir  ow n energy con sum p tio n  and 
in the  losses d u rin g  tra n s fo rm a tio n .

33

Even m ore than  in o th e r sectors, g reenhouse gas em issions fro m  the  energy secto r in 2006 

consis ted m a in ly  o f C0 2: 98.5%, m a in ly  as a re su lt o f the  b u rn in g  o f foss il fue ls. The res t of 

th e  em issions w ere CH4 (1.1%, m a in ly  losses due to  leakage d u r in g  th e  d is tr ib u t io n  o f 

na tu ra l gas), N20  (0.42%, in co m p le te  com bus tion ) and SF6 (0.03 %, losses due to  leakage 

d u rin g  the  in su la tio n  o f e q u ip m e n t in h igh -vo ltage  substa tions.

greenhouse gas emission (ktonnes C0 2-eq) 1990 1995 2000 2005 2006*

e lec tric ity  & heat production 16 832 16 647 15 700 16 112 14 286

CHP 1018 1111 2 539 3211 3 821

petroleum  refineries 4519 4309 4 946 4 548 4 728

othe r** 1437 891 388 346 374

to ta l 23 806 22 958 23 573 24217 23209

1 Whereas em issions fo r separate heat p roduction  are usua lly counted w ith  the o th e r sectors, emissions 
in CHP ins ta lla tions  fo r  com bined heat and pow er genera tion  are usua lly  classified under the energy 
secto r as a whole.
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Energy

E le c tric ity  p roduction  from  renew able  energy sources 
(green power) DPSIR

e le c tr ic ity  (GWh)

3 4
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forecast
2010

20061995 2005

ta rg e t G E C s^

O  subm itted  GECs ^  

nc inera tion  o f 
□  o rgan ic  fra c tio n  o f 

household w aste

□  PVsuri (i)

□  h y d ro p o w e r

■  w in  d (excl. o ffs h o re )^

□  b iogas(3)

□  b io m a s s (4)

Í1) insta lla tions under subsidy regulation  since 1998
Offshore w ind energy cannot b e ta k e n  in to  account fo r  th e  certifica te  ob ligation.

te) organic w aste  fe rm e n ta tio n , gasification of wood; in 2010 including biomass
M  co-burning of wood, sludge a n d /o r  o live stones. Green pow er from  biomass is classified under'b iogas' 

in 2010.
Is) I t  concerns respectively th e  ta rg e t and the actual num ber of certificates subm itted before 31 M arch of 

th e  fo llo w in g year. The num ber of subm itted  GECs (Green Energy Certificates) may d iffe r from  th e  
num ber of GECs aw arded d u r in g th e y e a r  itself.

Source: VEA

D espite  s tro n g  g ro w th , green po w e r rem ains m arg ina l
Once m ore, the  p rod u c tio n  o f green energy rose sha rp ly  in 2006: a 48%  increase com pared 

to  2005. The 1429 GWh o f green energy fo r 2006 correspond to  2.4% o f the  gross e le c tr ic ity  

con su m p tio n  in  Flanders.

Targe t o f green pow er c e r tif ic a te s  approached

In 2006 the  e le c tr ic ity  sup p lie rs  had to  s u b m it green energy c e r tifica te s  (GECs) fo r 1270 GWh 
on 31 M arch 2007 (GECs; 1 GEC = 1 MWh o f green power). GECs w ere s u b m itte d  f o r i  268 GWh, 

so 99.8%  o f th e  c e r tif ic a te  o b lig a tio n  was com plied  w ith . N o t all ava ilab le  GECs w ere 
s u b m itte d  on 31 M arch 2007: in to ta l GECs w ere ava ila b le  fo r 1 588 GWh, e ith e r g ran ted  fo r 

pow er p ro d u c tio n  in the  period 1.1.2006-31.3.2007, o r accum ula ted  from  prev ious years.

e lec tric ity  production (GWh) 1995 2000 2005 2006 forecast 2010

inc ine ra tion  o f organic frac tion  of 
household waste 46.3 132.0 160.0 208.1 253

PVsunW 0 0.1 1.1 1.4 3

hydropow er 2.0 2.2 2-3 2.1 3

w ind (excl. offshore)!2' 8.6 15.5 1540 237 5 885

biogasi3' 8.6 20.6 235 5 188.1
2123

biomass!4' 0 0 4130 792.1

to ta l 65-5 170.4 965.9 1 429-3 3267



Energy

Production o f e le c tr ic ity  and heat v ia  cogeneration DP! R
(com bined heat and pow er, CHP)
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CHP advance resum ed 3 5

C ogeneration (com bined hea t and power, CHP) is th e  s im u lta neo us  ge nera tion  o f hea t and —
po w e r from  p r im a ry  energy sources (e.g. na tu ra l gas o r biomass). The po w e r is usu a lly  used

to  genera te  e le c tr ic ity . By the  end o f 2006, a to ta l ca p a c ity  o f 1 582 M W e o f CHP in s ta lla tio n s
was op e ra tive  in Flanders. 859 MW e o f these w ere q u a lity  CHP in s ta lla tio n s  w h ich

genera ted  a p r im a ry  energy saving w ith  respect to  the  re fe rence in s ta lla tio n s  fo r  separate

e le c tr ic ity  and  h e a t p ro d u c tio n . A ll CHP in s ta lla tio n s  to g e th e r p roduced 8 452 GWh o f
e le c tr ic ity  in 2006, w h ich  corresponds to  14%  o f th e  gross e le c tr ic ity  con sum ptio n . This

means an 11%  increase w ith  respect to  2005 in q u a lity  CHP cap ac ity  and a 21%  increase in
e le c tr ic ity  p ro d u c tio n  in a ll CHP in s ta lla tio n s  tog e the r.

On 31 M arch 2007 e le c tr ic ity  supp lie rs  had to  s u b m it com b ined  h e a ta n d p o w e r  ce rtifica te s  
(CHPCs) co rrespo nd in g  to  a p r im a ry  energy saving o f 1032 GWh. O nly q u a lity  CHP 

in s ta lla tio n s  receive CHPCs degressive ly. Based on the  po w e r p ro d u c tio n  in the  period 

be tw een 1 January 2006 and 31 M arch 2007 and the  c e r tif ica te s  accum ula ted  fro m  the  
p rev ious years, th e o re tic a lly  58 % o f the  CHPCs needed to  ach ieve the  q u o ta  w ere p resen t in 

th e  m arket. C ertifica tes  w ere  o n ly  s u b m itte d  fo r 566 GWh o f p r im a ry  energy saving (54.9% 
o f the  quota).

operationa l e lectrical capacity (MWe) 1990 1995 2000 2OO5 2006

engines 8 27 116 161 155

gas turb ines &STEGS 179 649 IO57 1 190

steam turb ines 187 238 238 239 237

to ta l m 444 IOO3 1457 1 582
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2.4 Agriculture

Eco-efficiency o f a g ricu ltu re DP
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Source: Aquafin, FOD Economie, ILVO, VITO, Vlaco, VM M

A g ric u ltu re  is do in g  b e tte r  in  th e  e n v iro n m e n ta l area

Environm ental pressure from  agricu ltu re  has decreased, w h ile  the volum e o f activ ity , expressed 
as gross added value, has stagnated. The eco-efficiency o f ag ricu ltu re  is grow ing, except for 
erosion sensitiv ity . Increase o f scale and a reduced livestock since 2000 have in tensified  the 
fa llin g  trend in emissions and resource use. A cid ify ing  and eu trophying  em issions have fallen 
sharply by more than 53 % and 25 % respectively since 1995. D riving forces behind the decline are 
the reduction o f livestock numbers, the reduced use o f chemical fe rtilise r, the application of 
low-em ission techniques and the low er levels o f n u tr ie n t con ten t in anim al feeds. The rise for 
eu troph ica tion  in 2006 was a resu lt o f the poor harvest. The decrease in livestock numbers and 
the sw itch to  natura l gas expla in the decreasing greenhouse gas emissions. The pressure on 
aquatic life  from  crop pro tection  agents reached the ta rge t fo r 2005 in 2003: a 50% reduction 
w ith  respect to 1990. Since then, however, a s ligh t increase has been registered.

1995 2000 2005 2006

gross added value ( io 6 euro) 2254 2943 2 594

energy consum ption (PJ) 344 30.4 30.1 29.2

crop pro tection  agents ( io 9 Seq) 32 33-5 235

eu trophy ing  emission (Eeq) 37 5 22.4 8.0 9.6

ac id ify ing  emission ( io 6 Aeq) 5 978 4165 3215 3168

greenhouse gas emission (ktonnes C0 2-eq) 11490 10764 9798 9678

erosion sens itiv ity  (index) 100 107.55 111.79 111-45

w ate r consum ption ( io 6 m3) 68.8 66.9

em ission o f pa rticu la te  m a tte r (PM10) (tonnes) 7190 7195 6740 6698



Agriculture

Livestock and anim al m anure p roduction  DPS
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Less a n im a ls  in a g r ic u ltu re ...

The size o f th e  Flem ish c a tt le  s tock  has been decreasing since 1996 due to  im proved

e ffic ie n cy  (da iry  stock) and th e  w orsened econom ic  s itu a tio n  (m eat stock). In com parison  37
w ith  1990 th e  nu m ber o f c a tt le  in 2006 d ropped by 24%. The re d u c tio n  o f the  p ig  s tock

s ta rted  a fte r 1999 as a re su lt o f th e  d rop  in prices (since 1998), the  d iox in  cris is (1999), the

purchase ag reem ent (2001-2004) and the  s tr ic te r  m anure  po licy. The p o u ltry  s tock

u n d e rw e n t a g rea t expansion up to  1998, w h ich  was fo llo w e d  by 3 s tab le  years, b u t w e n t

dow n from  2001 onw ards as a re su lt o f th e  m anure  po licy , the  d iox in  cris is and the  fo w l

plague. The la tte r, in co m b in a tio n  w ith  lo w  prices, are also th e  cause o f a s tro n g  te m p o ra ry
fa ll in 2003. A fte r th a t, the  figu res  c o n tin u e  on th e  p rev ious decreasing tre nd . R ising raw

m a te ria l prices are p resen tin g  the  p o u ltry  and p ig  in d u s tr ie s  w ith  new  challenges.

... and less m anure

The p ro d u c tio n  o f an im a l m anure  has been c o n tin u o u s ly  decreasing since 1999, a peak yea r 

fo r  livestock. The decrease is s tro n g e r fo r phosphorus because the  p o u ltry  s tock  decreased 

th e  m ost. P o u ltry  m anure con ta ins  re la tive ly  m ore phosphorus. The m ain d r iv in g  force 

beh ind  th e  decrease is the  decreasing  lives tock, b u t also the  use o f lo w e r n u tr ie n t c o n te n t 
feed in the  p ig  and p o u ltry  in d u s trie s  and th e  increased e ff ic ie n cy  o f d a iry  cows. The an im a l 

m anure  used on a g r icu ltu ra l land, w ith  49 m illio n  kg o f phospha te  in 2006, a lready dropped 

be lo w  th e  o b je c tive  o f M INA plan 3 (2003-2007) o f 55 m illio n  kg by 2007.

1990 1995 2000 2005 2006

cattle 1715 772 1731113 1558075 1350 304 1332923

Pigs 6 395 797 6990977 7051094 5952518 5 924 171

pou ltry 25998 165 31860 249 36 663 318 30385744 28 144 820

othe r animals 165 380 151154 192488 158715 158 622

anim al manure production  (ktonnes N) 181.7 191.3 180.8 156.6 1542

anim al manure production  (ktonnes P) 34 7 36.7 31.6 26.8 26.4

p o u ltry

o th e ra n lm a ls

Pigs

N p ro d u c tio n  

c a ttle

P p ro d u c tio n

j  I I I I I I I I I I I___
1990 ' ' 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
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Agriculture

W ater consum ption  in a g ricu ltu re DPSIR
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Arable farm ing and horticu lture consume more w ater than stockbreeding
A g ricu ltu re  used 67 m illio n  m 3 o f w a te r in 2005. The subsectors g reenhouse h o rtic u ltu re , 

in te ns ive  s to ckb ree d ing  and o u td o o r h o r t ic u ltu re  are th e  b iggest w a te r consum ers w ith  

37% , 27%  and 19%  o f th e  to ta l w a te r co n sum p tio n  by a g ric u ltu re  in 2005. The co n ta in e r 

f ie lds  w h ich  be long  to  o u td o o r h o r t ic u ltu re  and greenhouse h o r t ic u ltu re  ha rd ly  make use 

( if any) o f na tu ra l p re c ip ita tio n ; crops are a lw ays irr ig a te d . The high w a te r con su m p tio n  by 

in te ns ive  s to ckb ree d ing  is m a in ly  due to  the  large am oun ts  o f d r in k in g  w a te r fo r  the  

an im als. In a d d itio n , th e  s to ckb ree d ing  sec to r a lso uses a lo t  o f w a te r fo r  the  c lean ing  o f 

s tab les and m ilk in g  m achines. C a ttle  use 51 % o f the  w a te r w ith in  th e  s to ckb ree d ing  sector, 
fo llo w e d  by pigs w ith  38 %.

Falling w ater consumption in stockbreeding
W ater con sum p tio n  in a g ric u ltu re  fe ll by 3 % be tw een 2000 and 2005. This fa ll is co m p le te ly  
due to  a 3.9 m illio n  m3 (or 13 %) decrease in w a te r con sum p tio n  b y  s tockb re e d in g  as a re su lt 

o f the  re d u c tio n  in lives tock  num bers. In re a lity , w a te r c o n sum p tio n  by s to ckb ree d ing  w ill 

have d ropped even more. The index num bers w ere  m a in ta ine d  co n s ta n t ove r the  exam ined 

pe riod , w h ich  means th a t a re d u c tio n  in th e  w a te r c on sum p tio n  as a re su lt o f w a te r savings 

e.g. d u rin g  th e  c lean ing  o f the  m ilk in g  m achines o r due to  a re d u c tio n  o f the  a m o u n t o f 

w a te r w h ich  is sp ilt, was n o t taken in to  acco un t be tw een 2000 and 2005. W ate r 

con su m p tio n  in a rab le  fa rm in g  and h o r t ic u ltu re  has flu c tu a te d  over th e ye a rs . This is the  

re su lt o f s h ift in g  be tw een d if fe re n t crops, espec ia lly  in g reenhouse h o rt ic u ltu re  and 

o u td o o r h o rtic u ltu re .

w ate r consum ption (m illion  m3/y) 2000 2001 2002 2003 2004 2005

intensive livestock breeding 20.8 20.0 19.4 18.6 18.3 18.1

grazing stock breeding 95 9-2 91 8.7 8.6 8.3

ou tdoo r ho rticu ltu re 12.6 12.4 11.3 139 12.8 12.7

greenhouse ho rticu ltu re 193 23.1 21.3 21.3 21.4 21.3

perm anent crops 3-8 3-6 3-6 37 3-8 3-8

arable farm ing 2.8 2.9 2.7 2.6 2.8 2.7

to ta l 69 71 67 69 68 67



Am m onia  em issions in a g ricu ltu re

Agriculture
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Fallingem issions
A g ricu ltu re  is responsib le  fo r 93 % o f a m m on ia  em issions in Flanders. A m m o n ia  (NH3) is an 

im p o rta n t com pone n t o f p o te n tia lly  a c id ify in g  em issions. D urin g  the  period 1990-2006 the re  

was a rem arkab le  d rop  in am m on ia  em iss ions (53 %). The b iggest d rop  in am m on ia  

em issions occu rred  in 2000 (-32% in com parison  w ith  1999) w ith  the  com ing  in to  e ffe c t o f 

m anure  decree MAP 2 bis, w h ich  made th e  low  em ission a p p lica tio n  o f fe r t i l is e r  o b lig a to ry . 

The d o w n w a rd  tre n d  con tinued  a fte r 2000, also as a re su lt o f the  lives tock  re d u c tio n , w h ich  

accounts fo r  a b o u t one th ird  o f the  fa ll. Due to  a d e c lin in g  use o f chem ica l fe r t i l is e r  the  

co rrespo nd in g  NH3 em iss ion has also decreased.

Emission ceiling for 2010 in view
The po licy  ta rg e t is a Flem ish NH3 em ission o f 45 m illio n  kg in 2010 fo r a ll sectors. This ta rg e t 

seems ach ievab le  on the  c o n d itio n  th a t fu r th e r  m easures are taken. In a g ricu ltu re , th is  can 

be done v ia  low  em ission sto rage  and a reduced n itrogen  c o n te n t o f feed fo r pigs and 

p o u ltry .

39

am m oniaem ission (m illion  kg) 1990 1995 2000 2005 2006

chemical fe rtilise r 3-49 3-26 2.86 2-5 2-5

manure spreading 54.68 50.01 22.24 12-3 12.1

manure storage 30.27 30.44 29.64 251 24-7

pasture 4-23 4-34 4-32 4.0 4.0

manure processing 0.1 0.1 0.1

to ta l 92.67 88.04 59.06 43-9 43-2
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2.5 Transport
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Eco-efficiency o f tra n s p o rt

index (1995=100) passenger transport index (1995=100)
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Due to  a  change in th e  calculation of the num ber of vehicle k ilom etres in 2006 no emission data  fo r  road 
tra ffic  could be obtained fo r  2006 w hich  w ere  consistent w ith  th e  period 1995-2005. Therefore, the  
discussion of d a ta  w ill be lim ited  to  th e  period 1995-2005 fo r all param eters. For ra ilw ay  transport, only  
emissions from  diesel tra in s  are  included.

Source: De Lijn, Flanders Energy Balance VITO, FOD M V(2006), NIS, NMBS, PBV, SVR, VITO, VM M

E co-e ffic iency o f passenger tra n s p o rt b e tte r  th a n  th a t  o f f re ig h t tra n s p o rt

In c o n tra s t w ith  energy con sum p tio n  by passenger tra n s p o rt (road and ra ilw ay), energy 
con su m p tio n  by f re ig h t tra n s p o rt (road, ra il and in land  nav iga tion ) co n tin u e d  to  rise a fte r 

2000. CO2 em iss ions fo llo w e d  th a t trend. The e vo lu tio n  was espec ia lly  d e te rm in ed  by  road 
tra ff ic , w h ich  represents th e  bu lk  o f tra n s p o rt flow s. The changeover o f the  veh ic le  f le e t to  

d iesel and an increased a v a ila b ility  and purchase o f low e r co n sum p tio n  veh ic les exp la in  
the  s ta b ilis a tio n  in passenger tra n sp o rt. The s tro n g  g ro w th  in fre ig h t tra n s p o rt, on the 

o th e r hand, resu lted  in ris in g  greenhouse gas em issions. Both fo r passenger and fre ig h t 

tra n s p o rt, th e  em iss ion  o f ozone precursors, a c id ify in g  substances and PM2.5 w as lo w e r in 
2005 than  in 1995. This is th e  re su lt o f the  s tr ic te r  European em ission s tandards fo r  new 

veh ic les and fue ls. Due to  th e  s tro n g  g ro w th  in a c tiv ity , em issions from  fre ig h t tra n s p o rt 

decreased la te r o r less s tro n g ly  than  those from  passenger tra n sp o rt. The in tro d u c t io n  o f 
Euro 3 engines in 2001 caused a tu rn  in fre ig h t tra n sp o rt.

GDP 
(io9 euro)

passenger km 
ortonne km 

(109)

energy
consumption

(PJ)

greenhouse
gases

(ktonnes
COr eq)

ozone
precursors

(tonnes
TOFP)

acidifying 
pollutants 
(io6 Aeq)

PM2.5
(tonnes)

passengers 1995 117.9 5904 111.6 8 142 129 005 1294 3508

passengers 2005 144.2 69.67 121.7 8992 57 834 682 1372

fre ig h t 1995 117.9 3412 73-2 5 399 76 283 1353 3 377

fre ig h t 2005 144.2 4942* 875 6438 73003 1192 1981

* 2003
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Railway grew fastest over th e  past tw o  years
Passenger tra n s p o rt by car o r m o to rcyc le  increased c o n tin u o u s ly  be tw een 1990 and 1999, 

and less sha rp ly  fro m  2000 onw ards. However, in 2006 the re  was a n o th e r 1.3 % increase. 

Over th e  past decade, the  use o f pu b lic  tra n s p o rt has risen s ig n ifica n tly . The g ro w th  o f 
re g u la r b u s /tra m  services  is m a in ly  a consequence o f a focused price po licy  and an 

extended o ffe r. For ra il tra ve l the re  are a lso reduced prices fo r ce rta in  groups. F u rthe rm ore , 

cap ac ity  has been increased by ra is in g  th e  nu m ber o f tra in  k ilom e tres  by 5%  and o p e ra tin g  
m ore d o ub le  deck carriages. Between 1995 and 2001 th e  g ro w th  o f regu la r bus /tram  

tra n s p o rt flo w s  was com parab le  to  th a t o f ra ilw a y  tra n sp o rt; a fte r th a t, ra ilw a y  tra n s p o rt 
u n d e rw e n t a s low e r g ro w th . D urin g  the  past tw o  years, th e  g ro w th  o f regu la r service 

b u s /tra m  tra n s p o rt s low ed , w h ile  ra il tra n s p o rt con so lida te d  its  g ro w th . Com pared to  2005 

th e re  was a 5.8% increase in ra il tra n sp o rt, w hereas b u s /tra m  tra n s p o rt o n ly  increased by 

1.4 %.

Limited modal shift in passenger transport
In 2006 the  to ta l nu m ber o f passenger k ilom e tres  (p riva te  as w e ll as p u b lic  tra n sp o rt) 

am oun ted  to  70.48 b illio n , 1.7%  h igher than  in 2005 and 24%  h igh e r than  in 1990. In 2006 
p r iva te  m o to rised  tra n s p o rt s till accounted  fo r  88.7 % o f tra n s p o rt flow s , re gu la r b u s /tram  

services represented  4.0% and ra il tra n s p o rt 7.3 %. In 1990 the  shares w ere 91.2 % (car, 

m o torcyc le ), 2.9 % (regu la r service bu s /tram ) and 5.9 % (rail). D espite the  s ig n if ic a n t g row th  
in pu b lic  tra n s p o rt, o n ly  a lim ite d  m odal s h if t  has been observed.

passenger tra nspo rt (b illion  passenger km) 1990 1995 2000 2006

regular bus, tram  service 1.63 1.64 1.83 2.84

tra in 3 39 3 34 3 94 5.12

car, motorcycle 52.03 55 87 5998 62.52

to ta l 57.05 60.85 65.75 7048
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Transport by inland navigation stabilised a fte r a period of strong growth
42 In 2006 the  tra n s p o rt flo w s  o f fre ig h t tra n s p o rt b y  road  a m oun ted  to  39.45 b illio n  ton ne  

k ilom e tres , an 81%  g ro w th  com pared to  1990. G loba lly, fre ig h t tra n s p o rt by road has 

co n tin u e d  to  increase over th e  past fe w  years. Fre igh t tra n s p o rt b y  ra il f lu c tu a te d  a lo t in 

th e  pe riod  1990-2006. H ow ever, ove r the  past five  years th is  fre ig h t tra n s p o rt increased 

co n tin u o u s ly  and in 2006 i t  reached 4.06 b illio n  to n n e  k ilom e tres . This is the  h ighest va lue 
since 1990 and means a 12 % g ro w th . In 2006 th e  nu m ber o f to n n e  k ilom e tres  o f in la n d  

n a v ig a tio n  was 6.63 b illio n . Compared to  1990 fre ig h t tra n s p o rt by w a te r increased by 35 %. 
Since 1998 in land  na v ig a tion  is s tim u la te d  by th e  e m bankm en t program m e o f th e  Flemish 

gove rnm en t, a f in a n c ia l in ce n tive  fo r  th e  co n s tru c tio n  o f lo a d in g a n d  un lo a d in g  fa c ilitie s . 

This resu lted  in a co n tin u o u s  g ro w th  o f the  a c t iv ity  up to  2002. D urin g  the  past fo u rye a rs , 
how ever, th is  fig u re  has s tab ilised .

No modal shift in freight transport
In 2006 the  to ta l nu m ber o f to n n e  k ilom e tres  was 50.13 b illio n , w h ich  means a 65%  increase 

w ith  respect to  1990. Road tra n s p o rt m ade up 79 % o f the  to ta l, ra ilw a y  tra n s p o rt 8%  and 
in lan d  na v ig a tion  13 %. In 1990 th is  was s t ill 72% , 12%  and 16%. The ta rg e t values fo r 2010 

(F landers M o b ility  Plan P olicy R esolu tions, sus ta inab le  scenario) are 69 %, 14%  and 17 % 
respective ly . In o rd e r to  reach those  ob je c tives  and ach ieve a m odal sh ift, ra il and in land  

na v ig a tion  w ill have to  co n tin u e  to  be encouraged.

fre ig h ttra n s p o rt(b illio n  tonne km) 1990 1995 2000 2006

rail 3 63 3-24 3-62 4.06

inland navigation 4.91 432 6.45 6.63

road 21.84 27.18 34-15 3945

to ta l 30.38 34-73 44-21 50.13
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CO2 em issions from  new ly  sold passenger cars DPSIR

CO2 em iss ion  fro m  n e w ly  sold passenger cars (g/km )
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2008 ta rg et not achievable
The m o st im p o rta n t p illa r  o f the  in it ia l European s tra te g y  to  reduce C0 2 em issions from  

new  passenger cars (COM(95)689) is th e  v o lu n ta ry  covenan t w ith  the  a u to m o b ile  sector. As a 

re su lt o f te ch no log ica l im provem ents , th e  average C0 2 em iss ion o f new  passenger cars 

shou ld  d rop  by 25%  by 2008 com pared to  1995, to  an average o f 140 g /km . The fig u re  shows, 

on th e  one hand, d a ta  fo r  B elg ium  as o ff ic ia lly  re ported  by th e  EC in coo pe ra tion  w ith  the  
au to m o b ile  in d u s try , and, on th e  o th e r hand, th e  d a ta  ca lcu la ted  by VITO. If w e e x tra p o la te  

ACEA’s d a ta  linea rly , Belg ium  shou ld  reach the  o b je c tive  fo r 2008. However, fro m  bo th  
da tase ts i t  is c lea r th a t th e  fa llin g  tre n d  has been less p ronounced ove r the  las t fe w  years. 

D ata fro m  VITO show  an annua l decrease o f 1.2 % be tw een 2002 and 2004, and o f o n ly  0.6 % 
in 2005 and 2006. This lead to  a va lue  o f 154 g/km  in 2006. The increase in th e  w e ig h t and 

d im ens ions o f passenger cars played an im p o rta n t ro le  in th e  to o  lim ite d  decrease o f C0 2 

em issions. W hen lo o k in g  a t the  e vo lu tio n  fo r p e tro l veh ic les and d iese l veh ic les separate ly , 
one can see th a t fo r  p e tro l veh ic les th e re  was a con tin u o u s  decrease be tw een 2002 and 

2006, w h ile  fo r  d iese l veh ic les th e  s itu a tio n  s tab ilised .

Additional measures required by 2012
Given th a t th e  ach ieved re d u c tio n  is in s u ff ic ie n t in o rde r to  reach the  ta rg e t, th e  EC 
(COM(2007)i9) proposes a d d itio n a l m easures w ith  a focus on an o b lig a to ry  re d u c tio n  o f C0 2 

em issions to  130 g C O ^km  by 2012 tha nks  to  im p rovem en ts  in eng ine tech n o lo g y  and a 

fu r th e r  decrease by 10 g C O ^km  as a re su lt o f o th e r tech n o lo g ica l im p rovem en ts  and a 
b igger share o f b io fue ls .

CO2 em ission from  newly sold passenger 
cars (g/km)

2002 2003 2004 2005 2006

petrol 170 168 165 162 158

diesel 155 154 152 152 152

average 160 158 156 255 254

Source: VITO based on DIV
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Rising energy consumption, fa lling greenhouse gas emissions
In th e  pe riod  1996-2005 energy co n sum p tio n  rose less than  th e  gross added va lue  o f tra d e  & 

services. In 2006 a p p ro x im a te ly  19.5 % less energy was consum ed than  in 1996 fo r  every u n it 

o f gross added value.

A fte r a decrease in 2005 th e  energy co n sum p tio n  rose again by 3.3 % in 2006. Since 1996 

greenhouse gas em issions had been d ro p p in g  s te a d ily  and in 2006 th e  em issions con tinued  

to  decrease, by 2.0 % in com parison  w ith  2005. This a b so lu te  d e coup lin g  can be ascribed to  

th e  decrease in CH4 and C0 2 em issions.

A reduced energy con sum p tio n  and a fu r th e r  re d u c tio n  in the  em ission o f greenhouse gases 

can be o b ta ined  v ia  b e tte r techno log ies , such as energy-saving processes, im proved 
co m bustion  tech no log ies  fo r  so lid  and liq u id  fue ls  and end-o f-p ipe  techn iques.

1996 2000 2004 2005 2006

gross added value ( io 9 euro)*** 69 130 84 577 102 865 107 197 107 197**

num ber o f people employed 1493222 1632 356 1722 076 1775 028 1755028**

energy consum ption (PJ) 85.9 86.4 105.1 103.7 107.1*

greenhouse gas emission (ktonnes C0 2-eq) 5486 4912 4 792 4518 4 427*

*  provisional figures, “ figures 2005, * * *  in constant 2000 prices



Energy consum ption  per subsector

Trade & services 
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Source: Flanders Energy Balance VITO 

Energy co n su m p tio n  keeps r is ing
Energy co n sum p tio n  by tra d e  & services increased from  53.7 PJ in 1990 to  107.1 PJ in 2005, 

w h ich  means i t  a lm o s t d oub led . In 2006 energy co n sum p tio n  rose by 3.3 % in com parison  to  
2005. O ffices & a d m in is tra tio n  (31%) and tra d e  (25%) rem ained th e  la rgest energy 

consum ers in 2006. These are also the  tw o  subsectors w ith  the  la rgest increase since 1990 in 

te rm s o f pe rcentage, respec tive ly  111 % and 129 %.

E le c tr ic ity  and na tu ra l gas are the  m o s t im p o rta n t energy sources in the  tra d e  & services 

secto r, w ith  shares in 2006 o f re spec tive ly  40.8 % and 44.1 %. P etro leum  p roduc ts  (m a in ly  
dom estic  fue l o il) acco un t fo r  12.7 % o f the  energy con sum ptio n .

In o rd e r to  reduce energy co n sum p tio n  and e n v iro n m e n ta l pressure, energy-saving 
processes and renew ab le  energy sources can be em ployed.

45

increased energy consum ption 2006 (PJ) vs. 1990 vs. 2000

offices & adm in is tra tion 17-5 7-2

trade 15.1 6.6

health care 6.9 3-3

education 3-8 1.2

com m unity  fac ilities 4-9 2.2

hotels & restaurants 5-4 0-3
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Trade & services

Greenhouse gas em issions DPSIR

g reenhouse  gas em iss ion  (k ton nes  COr eq)
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Source: VM M , Econotec, Flanders Energy Balance VITO

46 Falling greenhouse gas emissions
CO2 em issions from  tra d e  & services are th e  re su lt o f energy co n sum p tio n , on the  one hand, 

and w aste  in c in e ra tio n , on th e  o th e r. CH4 em issions m a in ly  stem  fro m  la n d fills  and 

com posting . N20  is released as a re su lt o f m edical a p p lica tio n s  in he a lth  care. F-gases are 

used as a co o la n t in co o lin g  in s ta lla tio n s  o f superm arke ts  and a ir-co n d itio n in g  

in s ta lla tio n s , am ong o thers.

Greenhouse gas em issions fro m  tra de  & services peaked in 1996 (cold w in te r)  and from  then 

on th e y  have been fa llin g  a lm o s t c o n tin u o u s ly  to  4 427 k tonnes C0 2-eq in 2006. Even so, th is  
is s t i l l  6.1%  h igher than  in 1990. The ta rg e t fro m  the  K yoto  p ro to co l fo r F landers is a general 

em ission re d u c tio n  o f 5.2 % in the  pe riod  2008-2012 com pared to  1990.

Limited share of trade & services sector in greenhouse gas emissions
The share o f the  tra de  & services secto r in th e  to ta l Flem ish greenhouse gas em issions is 
lim ite d  and am oun ted  to  5.2 % in 2006. The d rop  in greenhouse gas em issions since 1996 is 

p a rtly  due to  the  decrease in CH4 em issions a t la n d fills . For w aste  in c in e ra tio n , no C0 2 

em issions w ere  reg is te red  a t all anym ore.

greenhouse gas emission 
(ktonnes C0 2-eq)

1990* 2000 2004 2005 2006

CO2 (energy consum ption) 2 120 3411 3 733 3 532 3 552

CO2 (waste incineration) 236 90 41 41 0

c h 4 1641 1171 693 615 546

n 2o 157 154 151 151 151

HFCs 19 86 174 179 179

to ta l 4173 4912 4 792 4518 4 427

i I Millii ■ HFCsand 
PFHs

□  N20

□  CH4

CO2 
I  (waste 

incineration)

C0 2 
■  (energy

consum ption)

- I  I— - IL -



Susta inable inves tm en t in Belgium

Trade & services 
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capita l in sustainable investm ent funds(m illion  euros)
6 500 

6 000
5500  

5 000
4500  

4000  

3 500

3 000

2 500

2 000

1500

1000

500

0
1995 1996 1997 1998 1999 2003 2004 2005 20062000 2001 2002

share of sustainable investm ent funds (%)

6.5

6.0 

5-5 

5-0 

4-5

4.0 

3-5 

3-0

2.5

2.0 

1-5

1.0 

0.5 

0

■  ca p ita l in su s ta in a b le  In ve s tm e n t funds 

— shar e o f sus ta in ab le  in v e s tm e n tfu n d s  in to ta l in ves te d  cap ita l

Source: Beama and ow n research by Forum ETHIBEL 

S usta in ab le  in v e s tm e n t is on th e  rise

Investors and fin a n c ia l in s t itu t io n s  have a m a jo r im pa c t on th e  econom y and soc ie ty  by 

s te e rin g  c a p ita l flow s . One o f the  ways in w h ich  th e y  can c o n tr ib u te  to  sus ta inab le  

d e ve lo p m e n t is by p a rtic ip a tin g  in o r o ffe r in g  sus ta inab le  in v e s tm e n tfu n d s . These 

in ve s tm e n t funds  o n ly  in ve s t in shares o r bonds w h ich  m eet a nu m ber o f c r ite r ia , e.g. in the  

areas o f e n v iro n m e n ta l po licy , social po licy  and su s ta in a b ility .

47

In 2006 the  Belgian sus ta inab le  fund  m a rke t g rew  by 38.6 % to  6.07 b illio n  euros. D urin g  th a t 

same period , the  to ta l Belgian in ve s tm e n t fun d  m a rke t g rew  by 45%  to  173 b illio n  euros. 

Thus, the  share in th e  to ta l fun d  m a rke t has decreased fo r the  f irs t  t im e  to  nearly  3.5%, s till 

a European record.

On a to ta l o f som e 100 p roduc ts  w h ich  are m arke ted  as e th ica l o r soc ia lly  ju s tif ie d , the re  are 

77 w h ich  deserve th e ‘sus ta inab le ’ labe l (besides funds  also new  types o f investm ent). This 

is a s ig n if ic a n t increase (39%) w ith  respect to  2005.
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3.1 Dispersion of VOCs

©  NMVOC em issions in to  the  a ir DPSIR

NMVOC em iss ion  (k tonnes)
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*  provisional figures, NMVOCs = non-m ethane vo latile  organic compounds 

Source: VM M

Targe t w ith in  reach
In 2006 NMVOC em iss ions fo r  Flanders w ere 49 % lo w e r than  in 1990. The NEC ta rg e t o f 

91.9 k tonnes by 2010 (b in d ing  fig u re  o f 70.9 k tonnes fo r  s ta t io n a ry  sources and in d ica tive  

f ig u re  o f 20.96 k tonnes fo r  tra n sp o rt) is ach ievable  v ia  fu r th e r  im p le m e n ta tio n  o f the  
m easures con ta ined  in the  em ission re d u c tio n  program m e o f th e  Flem ish G overnm ent.

F u rth e r e ffo r ts  re q u ire d  fro m  househo lds
The tra n s p o rt secto r reg is te red  the  b iggest em ission re d u c tio n  be tw een 1990 and 2006 

(-70 %). This re d u c tio n  is th e  re su lt o f veh ic le  s ta n d a rd isa tio n , re g u la tio ns  in respect o f the  
v o la t i l i ty  and benzene c o n te n t o f p e tro l and th e  veh ic le  f le e t ’s changeover to  diesel (diesel 

has a lo w e r NMVOC c o n te n t than  pe tro l). The in d u s try , espec ia lly  the  chem ica l and m etal 

p rocessing indu s tries , rem ain th e  p rin c ip a l source, desp ite  a 49%  re duc tion  in 2006 
com pared to  1990. D om estic  NMVOC em issions as a re su lt o f th e  use o f pa in ts , glues, 

so lven ts  and c lean ing  p roduc ts  have ba re ly  reduced since 1990 (-3 %). The reduced NMVOC 

c o n te n t in those  p roduc ts  as a re su lt o f va rious  re g u la tio n s  is undone by a cons iderab le  

increase in consum ption .

NMVOC emission 
(tonnes)

households industry energy transpo rt trade & 
services

nature & 
gardens

to ta l

1990 15 978 87984 18 394 57 282 5308 13 108 199 894

1995 15 662 72104 17369 45198 4331 14440 170578

2000 15 526 55668 15256 27 218 3 445 12 493 131220

2005 15 756 45 247 9 779 17374 1656 13 048 104 555

2006* 15 602 44 586 8173 17369 1545 13 048 101978



Dispersion of VOCs

©  Benzene concen tra tion  in the  am b ien t a ir D SR

average benzene c o n c e n tra tio n  (|Jg /m :i)
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S ta tu s  quo in benzene c o n c e n tra tio n  in th e  past fe w  years

Benzene is a carc inogen ic  v o la t ile  o rgan ic  substance. The average benzene co n ce n tra tio n  in

th e  a m b ie n t a ir (a t 8 m easurem ent po in ts) has decreased by a fa c to r o f 2.5 since 1996 and 51

am oun ted  to  1.16 p g /m 3 in 2006. The co n ce n tra tio n  has rem ained m ore o r less unchanged

since 2000, b u t is s t i l l  m a rked ly  lo w e r than  th e  5 p g /m 3 ta rg e t es tab lished  fo r 2010. In urban

areas the  benzene co n ce n tra tio n  is a lw ays h igher than  in o th e r areas. The reason fo r th is  is

th e  busy c ity  tra ff ic . In recen t years, the  co n ce n tra tio n  in in d u s tr ia l areas has also increased

s lig h tly .

Ind iv id u a l exposure to  benzene, on th e  o th e r hand, is 2 to  3 tim es h igh e r than  the  average 

co n ce n tra tio n  in the  ou ts id e  a ir  as a re su lt o f the  exposure to  he igh tened  co n ce n tra tio n s  in 

t ra f f ic  (several hundred  tim es m ore on busy crossroads and roads, in car parks and a t p e tro l 

s ta tio ns) and in closed spaces (abou t doub le  th a t o f the  co n ce n tra tio n  ou tside).

T ransp o rt rem ains by fa r th e  m ost im p o rta n t source (88 %) o f benzene and to lu e n e  

em issions (pe tro l con ta ins  1 % benzene and 3.5%  to luene). In fu tu re , th e  fu r th e r  phased 

im p le m e n ta tio n  o f va p o u r recovery phase II (vapour recovery be tw een car ta n k  and 

underg rou nd  sto rage tank) and the  e x tra  m easures proposed in th e  F landers M o b ility  Plan 

P olicy R esolu tions (e x tend in g  ca rpoo lin g , a d e qua te ly  tu n in g  the  d if fe re n t k inds o f pu b lic  

t ra n s p o rt to  each o th e r, s t im u la t in g  fre ig h t tra n s p o rt by w a te r and ra il, f is ca lly  re w a rd in g  

veh ic les w h ich  com p ly  w ith  the  fu tu re  e n v iro n m e n ta l s tandards) cou ld  cause a fu r th e r  

decrease in the  em issions and co n seque n tly  also in th e  co n ce n tra tio n  o f benzene and 

to lu e n e  in the  a m b ie n t air.
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3.2 Dispersion of POPs

©  Dioxin depos ition DPSIR

measurements (%)
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n o t increased 
(X <6 pg  
TE Q /n r.day)

m o d e ra te ly  
increased 
(6< X <26 pg 
TE Q /n r.day)

increased 
(>26 pg_ 
TE Q /n r.day)

Emission reduction visible in deposition measurements
The h a lf-ye a r ly  d io x in  d e p o s itio n  m easurem ents  show  a d e c lin in g  tre n d  (m o n th ly  average 

d io x in  d e p o s itio n  assessm ent s tandards acco rd ing  to  VMM proposal). In 1993 th e re  was s till 

an increase in 70 % o f the  m easurem ents; in 2006 th is  was dow n to  7.5 % (spring) and 15.1% 

(autum n). This dec line  is a re su lt o f the  decreased d io x in  em issions, espec ia lly  due to  d ras tic  

de co n ta m in a tio n  and th e  use o f clean tech n o lo g y  in w aste  in c in e ra tio n  and s in te rin g  
in s ta lla tio n s . The fa c t th a t th e  pe rcentage o f loca tio ns  w ith o u t an increase has dropped 

be lo w  60%  again since the  a u tum n  o f 2004 is m a in ly  due to  th e  cho ice o f m easurem ent 

po in ts . This is because the  m easurem en t p rogram m e changes every year, based on bo th 
past resu lts  and new  in s igh ts  and qu es tions  o f g o ve rnm en t bodies. Through the  

e s ta b lish m e n t o f new  m easurem en t po in ts  new  sources o f d iox in s  are traced. Hence, 
com parison  o f the  resu lts  is n o t easy.

Dioxin deposition closely follows local problems
Besides th e  ha lf-yearly  d e p os ition  m easurem ents, m o n th ly  m easurem ents have been 

carried  o u t as w e ll since A pril 2001 in o rd e r to  m o n ito r new  sources and the  sho rt-te rm  

e ffe c t o f d e co n ta m in a tio n . Each year, th e  nu m ber o f m easurem en t p o in ts  is increased. The 
m easurem en t re su lts  show  th a t in th e  im m e d ia te  v ic in ity  o f scrap processing fa c ilit ie s  

th e re  w ere  re gu la r m easurem ents o f increased d io x in  depos ition s , and especia lly  o f 
PCB 126. This was the  case in M enen, G hent, Genk, G istel, Geei, K a llo  and W illeb roek . The 

re m e d ia tio n  m easures im posed on the  scrap processing  secto r by the  E nv iron m en t 
Inspection  are m a in ly  aim ed a t p a rtic le  co n tro l. The fu tu re  m easurem en t resu lts  w ill have 

to  show  w h e th e r those  m easures su ffice  in o rde r to  reduce th e  presence o f d iox in s  and 

PCBs ou ts ide  com pany boundaries.



Emission o f PAHs in to  the  a ir

D ispersion o f POPs 
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PAHs: po lyarom atic hydrocarbons
*  provisional figures, * *  others: energy + agricu lture + trade  & services

Source: VITO

PAH emissions fo llow  trend of rising use of diesel and catalytic converters
In th e  pe riod  1995-2006 to ta l PAH em issions in Flanders rose by 28%, to  ju s t  be lo w  the  

ta rg e t fo r  2010 (192 tonnes). In 2006 em issions fro m  tra n s p o rt m ore than  tr ip le d  (316 %) 

com pared to  1995 and represented  46 % o f the  to ta l PAH em issions. The increase in the  to ta l 

PAH em ission in th a t secto r is a tt r ib u ta b le  to  the  increas ing  use o f d iese l and the  increase 

in na ph th a lene  c o n te n t as a re su lt o f the  use o f the  c a ta ly tic  converte r. Nonethe less, the re  

is a re d u c tio n  o f ha rm fu l PAHs in te rm s o f a b so lu te  q u a n tity .

38%  o f th e  to ta l em ission o f PAHs in 2006 comes fro m  househo lds, th e  m ain sources be ing 
th e  he a ting  o f b u ild ings  w ith  coal and w ood and the  in c in e ra tio n  o f w aste  in sm all barre ls  

and open fires. The in d u s try  m anaged to  reduce th e  em ission o f PAHs con s id e ra b ly  in the  

pe riod  1990-2000 by re duc ing  th e  use o f c reosote  and ca rbo line um  d u rin g  w ood 

p rese rva tion  and the  bann ing  o f ta r o il and p itch  as b in d in g  agents fo r the  co n s tru c tio n  o f 

a sp h a lt roads. In re cen tye a rs , how ever, in d u s tr ia l PAH em issions have increased again.

53

PAH emission (kg) 1990 1995 2000 2005 2006*

households 65 891 74 924 83175 72 797 71472

industry 194 043 43 448 21154 30 086 29 543

tra nspo rt 19 884 27092 61124 82 921 85 783

to ta l 281751 147582 167245 187 521 188217
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Dispersion o f POPs

©  PAH concen tra tion  in the  am b ien t a ir S

B(a)P-concentrat¡on (n g /m :i)

2003 2004 2005 2006

B(a)P: benzo(a)pyrene

|  Ze lza te  in d u s try  

|  Ze lza te  cen tre  
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 ta rg e t 2012

—  — ta rg e t 2030

Source: VM M

C u rre n t PAH co n c e n tra tio n  s t i l l  n o t w ith o u t  danger fo r  p u b lic  he a lth
Since 2000 VMM has been m easuring  PAHs (p o lya ro m a tic  hyd rocarbons) in the  a m b ie n t a ir 

using a high vo lum e sam pler. S ystem atic  sam ples are o n ly  taken fo r a lim ite d  nu m ber o f 
m easurem en t po in ts . B(a)P (benzo(a)pyrene) is one o f th e  best know n PAHs due to  its 

carc inogen ic  p roperties ; as a resu lt, i t  is used as an in d ic a to r fo r PAHs.

In com parison  w ith  2001, increases w ere  de tec ted  in 2002 in the  Ze lzate in d u s tr ia l area, 

Ze lzate  cen tre  and B orgerhout. On m o st lo ca tio ns  B(a)P values increased in 2003 and 

d ropped s lig h tly  again a fte r th a t. In 2006 all con ce n tra tio n s , excep t those  in Ze lzate  cen tre , 
w ere  lo w e r than  in 2005.

The fo u r th  D augh te r D irec tive  (2004/107/EC) on a ir q u a lity  uses a ta rg e t va lue  o f 1.0 ng 
B(a)P/m3 in PM10 p a rtic les  as the  annua l average to  be reached in 2012. In its  A ir  Q u a lity  

G uidelines, the  W orld  H ealth  O rgan isa tion  ind ica tes  a cancer risk o f 1 in 100000 exposed 
people  in th e  case o f life lo n g  exposure to  0.1 ng B(a)P/m3 in th e  a ir (w hich can be 

es tab lished as a ta rg e t fo r  2030). The ta rg e t fo r  2012 o f 1 ng B(a)P/m3 is ach ieved everyw here. 
H ow ever, exceeding values have been reg is te red  w ith  respect to  th e  ta rg e t fo r  2030.



Dispersion of POPs

PCB concen tra tion  in eel DP IR

co n s u m p tio n  s ta n d a rd  exceedance PCBs in eel (%)

90

80

70

60

50

40

30

20

10

|  2000 

■  2003 

I  2006

Yser D ender U pper G hen t Bruges Nete Low er Leie D em er D ijle  M euse to ta l 
S ch e ld t cana ls po lders  S ch e ld t a n d Z e n n e  Flanders

Source: INBO

M ore than th ree quarters of th e  eel from Flemish surface w aters are unsuitable for 

consumption
In o rd e r to  sys te m a tica lly  fo llo w  up the  q u a lity  o f the  surface w a te r, INBO m easures the  PCB 

co n ce n tra tio n  (seven m arker PCBs) in eels (because o f th e ir  large area o f d is tr ib u t io n  and 

h igh fa t  con ten t). Testing  aga ins t th e  PCB s tandard  fo r  con sum p tio n  (75 ng /g  fresh w e igh t) 

ind ica tes  th a t in 2006 eels co n ta ined  too  m any PCBs in 76%  o f the  m easurem en t po in ts . In 
2000 th is  was s t ill 81%. The h igh es t co n ce n tra tio n s  (m ore than  2 000 ng /g  fresh w e igh t) 

w ere  recorded in the  C ongovaart in M ol, th e  Leyloop in Ravels, th e  Dessel channel a t tw o  
lo ca tio ns  in Mol and the  M euse in M aasm echelen.

Historical pollution of surface w ater by PCBs
PCB co n ce n tra tio n s  in eel can also be tes ted  aga ins t the  re ference co n ce n tra tio n  fo r  surface 

w a te r (240 ng /g  fat). The m easurem en t resu lts  show  th a t the  q u a lity  o f the  surface w a te r 

u n d e rw e n t a p o s it ive  e vo lu tio n  be tw een 2000 and 2006. How ever, th is  e vo lu tio n  is very 

s low . There is no new  PCB p o llu tio n , b u t the  h is to rica l PCB p o llu tio n  in surface  w a te r w ill 

rem ain p ro b le m a tic  fo ry e a rs  due to  the  pe rs is te n t n a tu re  o f PCBs.

Exceedance of th e  re feren ce  co n c e n tra tio n  fo r  surface w a te r

m easurement po in ts (%) 2001 2003 2006

no devia tion 15 17 19

s ligh t devia tion 22 25 25

devia tion 30 25 28

strong devia tion 33 33 28

Source: INBO
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3 .3  Dispersion of heavy metals

©  Emission o f heavy m eta ls in to  the  a ir DP SIR

air em iss ion  in d e x (1995=100)
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Targe t n o t y e t w ith in  reach
Emission o f heavy m eta ls  in to  the  a ir have show n a fa ll in g  tre n d  since 1995. For arsenic, 

cadm ium  and lead, th e  s itu a tio n  has s tab ilise d  over th e  past years. In 2006 th e  m eta l 

in d u s try  was respons ib le  fo r  m ore than  75%  o f th e  to ta l em issions o f arsenic, lead and zinc. 
As a resu lt, f lu c tu a tio n s  in the  em issions o f th a t subsecto r are la rg e ly  respons ib le  fo r the  

to ta l em issions o f these m etals. Em issions fro m  the  he a ting  o f b u ild ings , especia lly  

im p o rta n t fo r ch rom ium  and n icke l, have decreased in re cen tye a rs ; one o f the  reasons fo r 

th is  are the  m ild  w in te rs . The m ain source o f copper in th e  a tm osphere  is road tra n sp o rt. In 

th a t secto r em issions have rem ained m ore o r less stab le  ove r the  past fe w  years. By 

re duc ing  th e  use o f leaded pe tro l, lead em issions from  tra n s p o rt have decreased 

con s id e ra b ly  com pared to  1995. O nly fo r  cadm ium  th e  ta rg e t fo r 2010 has a lready been 

achieved; fo r the  o th e r m e ta ls  e x tra  e ffo rts  are requ ired.

em ission in to  the air arsenic cadm ium chrom ium copper nickel lead zinc

reduction 2006 vs. 1995 (%) 52.2 76.2 57.4 324 370 58.1 46.4

□  1998

n  2000

2006 *

ta rg e t 2010

m



Dispersion of heavy metals

©  Pressure on surface w ater from heavy metals DP 51

pressure on su rface  w a te r ¡ndex (1998=100) 
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Pressure on surface w ater not su ffic iently reduced yet
Pressure on surface  w a te r has decreased fo r m ost m etals. Pressure on surface  w a te r from  

househo lds has decreased fo r  a ll m e ta ls  as a re su lt o f the  h igher pe rcentage o f in h a b ita n ts  
w hose w aste  w a te r is tre a te d  by an urban w aste  w a te r tre a tm e n t p lan t. For m o s t m eta ls 

d ischarges from  th e  in d u s try  w ere  m arked ly  lo w e r in 2005 tha n  in 1998. For m o s t m e ta ls  soil 

e ros ion  is an im p o rta n t o r ve ry  im p o rta n t source. Due to  a lack o f da ta , the  figu res fo r  soil 
e ros ion  have been m a in ta ine d  c o n s ta n t ove r the  w h o le  period. O bviously , th is  is re flec ted  

in the  tre nd  results.

The ta rg e t o f M INA plan 3 (2003-2007) (a 50%  re d u c tio n  in 2010 com pared to  1998) has n o t y e t 

been reached fo r  any m eta l. A d d itio n a l e f fo r t  is re qu ired  to  m eet th e  ta rg e t, bo th  fo r  p o in t 
sources and fo r d iffu se  sources.

pressure on surface w ater arsenic cadmium chrom ium copper mercury nickel lead zinc

reduction in 2005 vs. 1998 (%) 15.9 -1-7 13-4 6-7 20.7 24.9 13.6 15.0

ta rg e t 2010



Dispersion of heavy metals

©  Heavy metals in surface water S

m easu re m e n t p o in ts  exceed ing  s tanda rds  (%)
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Source: VM M

Less s tan da rd  exceedances
Since 1998 the  nu m ber o f exceedances o f th e  basic q u a lity  s tandards has decreased fo r all 

heavy m etals. C urren tly , m ost exceedances are observed fo rz in c , cadm ium  and copper. The 
increase in the  pe rcentage o f m easurem ent p o in ts  w h ich  exceed th e  s tandard  fo r cadm ium  

can p a rtly  be ascribed to  th e  in c id e n ta l d ischarge in 2006 o f cadm ium  in to  th e  Meuse by a 

com pany near Liege. An excessive cadm ium  co n ce n tra tio n , in c o n tra s t to  the  s itu a tio n  fo r 
z inc, is a p rob lem  w h ich  is espec ia lly  p ro m in e n t in the  Campines as a re su lt o f previous 

a c tiv itie s  o f th e  z inc  indu s try . The exceedances fo rz in c  are very  spread o u t across the  
w h o le  Flem ish te r r ito ry . Households (especia lly  z inc b u ild in g  m a teria ls ) and d iffu se  sources 

(e.g. w ea r o f car ty res  and v ia  soil e rosion) p lay  an im p o rta n t ro le  in the  z inc p o llu tio n .

IkljIii ri: I: I

m easurement po in ts w ith  arsenic cadmium chrom ium  copper mercury nickel lead zinc
standard exceedance (%)

2006 0.6 6.3 1.2 3.5 0.0 1.5 1.2 10.3



Dispersion o f heavy m eta ls 

©  Heavy m eta ls in w atercourse  sedim ents D S R

□  no d e v ia tio n  

] ]  s lig h td e v ia tio n  

■  d e v ia tio n  

I  s tro n g  d e v ia tio n

Source: VM M

Heavy m etals can remain in watercourse sediments for a long tim e
The V M M ’s w a te rcou rse  se d im e n t m o n ito r in g  n e tw o rk  consis ts  o f 600 loca tio ns , 150 o f 

w h ich  are sam pled each year. The physico-chem ica l e va lu a tion  o f th e  sed im en t includes, 
am ong o th e r th in gs , a s tud y  o f the  presence o f heavy m etals. The m easurem ent p o in ts  are 

grouped in to  4 categories based on the  d e v ia tio n  th e y  show  com pared to  th e  re ference 

value.

To a g rea te r o r lesser e x te n t, heavy m eta ls  have a ten den cy  to  adsorb to  p a rtic u la te  m a tte r 

and so il m a te ria l. Once presen t in the  sed im en t, heavy m eta ls  can rem ain fo r a long  tim e. 
P art o f the  w a te rcou rse  sed im en t p o llu tio n  w ith  heavy m eta ls  can th e re fo re  be ascribed to  

h is to rica l p o llu tio n . A rsen ic and n icke l co n ce n tra tio n s  fou nd  ha rd ly  ever dev ia te  fro m  the  
re ference value. M e rcu ry  is m ost o fte n  fou nd  in co n ce n tra tio n s  w h ich  dev ia te  fro m  the  

re ference value. This is exp la ined by the  s tro n g  ten den cy  o f m e rcu ry  to  adsorb to  
p a rtic u la te  m a tte r and soil m a teria l.

m easurement po in ts
(%)

arsenic cadmium chrom ium copper m ercury nickel lead zinc

no devia tion 93-1 65.6 79-5 57-7 47-2 91.8 61.6 60.3

strong devia tion 0.7 5-2 1-5 4-3 9-5 0.5 2.5 2.5

m easu re m e n t p o in ts  (%)

a rse n ic  ca d m iu m  ch ro m iu m  copp e r m e rcu ry  n icke l lead z in c
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3.4 Dispersion of pesticides

©  Pressure on aqua tic  life  from  crop p ro tec tio n  agents DPSIR

index (to ta l Seq 1990=100)
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 ta rget Seq 2005

i—i Seq arab le  
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Source: UGent 

Just s h o rt o f ta rg e t
T h e ‘ pressure on a q ua tic  life  from  crop p ro te c tio n  agen ts ’ in d ic a to r w eighs the  annua l sold 

q u a n tity  fo r  each crop p ro te c tio n  agent acco rd ing  to  to x ic ity  fo r  w a te r organism s and 

pe rs is tence in the  e n v iro n m e n t, and is expressed as th e  sum o f th e  d ispers ion  eq u iva len ts  
(ESeq). In 2005 the re  was a 47%  re d u c tio n  w ith  respect to  1990. This means th e  re su lt 

rem ained s lig h tly  s h o rt o f the  ta rge t. M INA p lan 3 (2003-2007) aim s fo r a  50 % re d u c tio n  in 
2005. In 2004 and 2005 theES eq rose s lig h tly , b u t th e  cause o f th is  is n o t easy to  de te rm ine . 

In recen t years, ESeq values have risen fo r  bo th  a rab le  fa rm in g  and h o rtic u ltu re ; theES eq 

va lue  fo r no n -ag ricu ltu re , on the  o th e r hand, co n tin u e d  to  drop. The c lim a te  m ig h t be a 
fa c to r w h ich  exp la ins  th is , b u t th e re  is no a b so lu te  c e r ta in ty  in th is  respect. W ha t is ce rta in  

is th a t a s lig h t increase in th e  sales o f ce rta in  p roduc ts  can cause a cons ide rab le  increase in 

th e  to ta l Seq.

Seq value 1995 2000 2001 2002 2003 2004 2005

reduction in 2005 vs. 1990 (%) 16.9 20.3 20.3 47-6 55-5 52-1 47-4



©  Pesticides in surface w a te r

D ispersion o f pestic ides 

DPSIR
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Acute to x ic ity  from pesticides in surface w ater
VMM has been m o n ito r in g  the  presence o f pestic ides in the  surface  w a te r fo r  a round  ten 

years now. In 2006 i t  concerned som e 100 substances and 105 m easurem en t po in ts .

Since th e re  are no legal s tandards ava ilab le  fo r  a ll pestic ides th a t are fou nd  in the  surface 

w a te r i t  is in te re s tin g  to  com pare  m easurem en t va lues to  eco log ica l re ference values. The 

te s t a g a ins t th e  MAC values (M ax im um  A dm iss ib le  C once n tra tion ) gives an idea o f the  acu te 

to x ic ity  caused by the  presence o f th e  substance in question . If th e  m axim um  va lue  from  

th e  m easurem en t resu lts  a ta  m easurem ent p o in t exceeds the  MAC va lue , th is  is recorded 

as an exceedance o f the  MAC value.

Exceedances o f the  MAC values can m a in ly  be s itu a te d  in th e  Yser basin and the  Demer 

bas in /H aspengouw , bo th  a g r icu ltu ra l areas. In p a rtic u la r insectic ides lead to  p rob lem s o f 

acu te  to x ic ity . D iazinon (insectic ide) lead to  exceedances o f th e  MAC va lue  a t 53 % o f the  

m easurem en t po in ts . O ther substances w h ich  caused exceedance o f the  MAC values a t 

m ore tha n  10 % o f th e  m easurem ent p o in ts  are: d ich lo rvos  (42%, insectic ide), iso p ro tu ro n  

(28%, he rb ic ide ), d im e th o a te  (16 %, insectic ide), a -endosu lphan (16 %, insectic ide), 

ß -endosulphan (13 %, insectic ide ) and lin u ro n  (12 %, herbic ide).



Dispersion o f pestic ides

©  Pesticides in w atercourse  sedim ents

s tro n g  d e v ia tio n

DPSIR

s lig h t d e v ia tio n
20%

dev ia tio n

no d e v ia tio n

Source: VM M

P e rs is te n t p e s tic id es  rem a in  in w a te rco u rse  sed im en ts  fo r  a long  t im e
The V M M ’s w a te rcou rse  se d im e n t m o n ito r in g  n e tw o rk  con ta ins  600 m easurem en t po in ts , 

150 o f w h ich  are sam pled each year. The physico-chem ica l e va lu a tion  includes, am ong o th e r 

th in gs , a s tu d y  o f th e  presence o f o rg a n o ch lo r in e  pestic ides (e.g. DDT and degrada tion  
p roducts , d rins, lindane). The m easurem en t po in ts  are grouped in to  4 categories based on 

th e ir  d e v ia tio n  fro m  the  re ference value.

69%  o f th e  m easurem en t po in ts , sam pled in th e  pe riod  2003-2006, d id  n o t show  a d e v ia tion  

w ith  respect to  th e  re fe rence value. A t 31%  o f th e  m easurem en t po in ts  o rg ano ch lo rin e  
pestic ides w ere de tec ted  in s lig h tly  to  s tro n g ly  d e v ia tin g  co n cen tra tion s . W ha t is 

rem arkab le  is th a t a lready long  fo rb id d e n  agents such as DDT (and degrad a tion  products, 

insectic ide) are s t ill fou nd  in h igh co n ce n tra tio n s  (up to  m ore than  400 p g /k g o f d ry 
m a teria l). Cyclodienes (drins, insectic ides), w h ich  have been p ro h ib ite d  fo r decades, also 

crop up in high q u a n tit ie s  a t va rious  m easurem ent po in ts . The m easurem en t po in ts  w h ich  
w ere  sam pled in 2000-2002 w ere s tud ied  again in 2004-2006. D uring  th is  period th e  s itu a tio n  

im proved  s lig h tly .



Dispersion o f pestic ides 

©  M u lti-r is k  approach o f crop p ro tec tio n  agents (POCER) I
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Risks of use of crop protection agents quantified
The POCER (P estic ide O ccup a tion a l and  E n v iro n m e n ta l Risk) in d ic a to r tr ie s  to  assess the  
im p a c t o f d if fe re n t re s tr ic tiv e  m easures in a g ric u ltu re  on d if fe re n t com ponents : app lie r, 

w o rke r (w o rk in g  in a sprayed fie ld ), bys ta nde r (acc identa l passer-by d u rin g  and a fte r 

spraying), consum er, pe rs is tence , g ro u n d w a te r, a q ua tic  organism s, b irds, ea rthw orm s, 
bees, use fu l a rth ro p o d s  and m am m als.

The risk per com pone n t is described by means o f a so-called Risk Index (Rl). A Rl is the  
q u o tie n t o f th e  es tim a ted  hum an exposure o r the  es tim a ted  co n ce n tra tio n  in the  

e n v iro n m e n ta n d  th e  (eco)tox ico log ica l l im it  value.

Between 1992 and 2001 s ig n if ic a n t re duc tion s  w ere rea lised fo r d if fe re n t com ponen ts , bu t 

a fte r 2001 the  risk s ta rted  to  rise again. The reason fo r  th is  is to  be fou nd  espec ia lly  in the  

increased sales figu res  o f soil d e co n ta m in a tio n  agents. This g roup o f pestic ides has a big 
in flue nce  on the  risk  indices o f a ll com ponents.



3.5 Dispersion of particulate m atter

©  Emission o f PM io  and PM2.5 DP SIR

em iss ion  (k tonnes)

I  trade & services 

I  tran spo rt 

I  ag ricu ltu re  

□  energy 

■  in d u s try  

I  households

*  provisional figures 

Source: VM M

Prim ary P M io  and PM2.5 emissions stagnate
Both P M io  and PM 2.5 can be e m itte d  d ire c tly . This p r im a ry  em ission d ropped s ig n if ic a n tly  
d u rin g  th e  pe riod  1995-2000. Since the n , no o th e r s ig n if ic a n t d rop  has been recorded.

Besides th e  d ire c t em ission, P M io  and PM2.5 are also fo rm ed  by reactions o f pa rtic le  
precursors. The NEC (N ationa l Em ission Ceilings) D irec tive  is to  ensure a fu r th e r  re d u c tio n  in 

th e  em ission o f p a rtic le  p recursors by 2010.

Sources of P M io  and PM2.5 emissions
D espite  th e  a d a p ta tio n  o f th e  ca lcu la tio n  m e thod , a g ric u ltu re  rem ains th e  la rgest source o f 

p r im a ry  P M io  em issions. The p ro p o rtio n s  o f th is  c o n tr ib u t io n , how ever, are uncerta in . The 
source is also th o u g h t to  be less re le va n t w ith  respect to  hea lth . For PM2.5 in d u s try  and 

tra n s p o rt w ere the  m ain sources in 2005 and 2006.

em ission (ktonnes)

P M io

1995

PM2.5 PM io

2000

PM2.5 PM io

2005

PM2.5 PM io

2006*

PM2.5

households 1.92 1.82 1.91 I.84 1.88 1.80 1.80 1-73

industry 10.79 9.12 5-52 465 5.00 4.06 5.18 4-25

energy 305 1-74 2.62 1-57 1.70 1.03 1.38 0.91

agricu lture 7.88 3-28 785 315 7.48 3.00 7-44 2-97

tra nspo rt 8.45 7.61 6.54 5-59 5.15 4.18 5-15 4.18

trade & services 0.76 0.60 O.16 0.15 0.10 0.09 0.10 0.09

35

30

25

15 !i „i § i i i  l l i l i
Z U

1995 2003 2004 2005 2006*



Dispersion of particulate m atter

©  Daily average PMio concentration D SR
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Source: based on m easurem ents of th e  te le m e tric  m onito ring  netw ork, VM M  

Too many exceedances in daily average PM io  concentration
The d a ily  average P M io  co n ce n tra tio n  in th e  a ir shows peak m om ents  and gives an idea o f 
sho rt-te rm  exposure to  PM io. In its  D aug h te r G u ide line  (1999/30/EC), the  EU fo rm u la te d  the  

l im it  values fo r  P M io  in th e  a m b ie n t a ir fo r  2005 and 2010. From 2005 onw ards th e  d a ily  

average co n ce n tra tio n  ca n n o t exceed 50 p g /m 3 on m ore tha n  35 days; fro m  2010 onw ards 
th e  m axim um  is 7 days.

U n til 1999 w e can see a decreasing num ber o f exceedances; a fte r th a t, th e  num ber 
flu c tu a te s . In all areas w e can observe an increase in th e  nu m ber o f exceedances in 2006. 

The h igh es t nu m ber o f exceedances was reg is te red  in in d u s tr ia l areas.
The ta rg e t fo r  2005 was o n ly  reached a t 6 o u t o f 31 in d iv id u a l m easurem en t po in ts , nam ely 

Dessel, Hasselt, H outem , M echelen-Zuid, S teenokkerzeel and Z w ijn d re c h t a d m in is tra tiv e  

centre.

New targets under preparation
In O ctober 2007 th e re  was no a g re e m e n ty e t be tw een the  European Council o f E nv iron m en t 
M in is te rs  and the  European P arliam en t on w h e th e r to  m o d ify  those  l im it  values o r not.

num ber o f days >50 pg /m 3 1996 1998 2000 2002 2003 2004 2005 2006

industria l area 168 91 62 77 122 71 55 75

suburban area 37 53 38 37 45

urban area 100 43 48 45 69 58 56 71

rural area 35 50 40 28 35

Flanders 144 76 56 63 89 52 42 52



Dispersion of particulate m atter

©  Annual average PM io  concen tra tion  D SR

P M io  c o n c e n tra tio n  (|Jg /m :i)
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Source: based on m easurem ents of th e  te le m e tric  m onito ring  netw ork, VM M  

Annual average P M io concentration does not drop fu rther
The annua l average P M io  co n ce n tra tio n  re flec ts  long -te rm  exposure. This annua l average 
dropped in the  pe riod  1996-2000, b u t has flu c tu a te d  since then , re m a in in g  c lose to  the  

ta rg e t fo r 2005 de sp ite  decreasing P M io  em issions. This d e v ia tion  can p a rtly  be exp la ined 

by secondary p a rtic les  (w h ich  o r ig in a te d  fro m  pa rtic le  precursors), the  w e a th e r and 
un know n  sources. In 2006 th e  40 p g /m 3 ta rg e t fo r  2005 was reached fo r  F landers and fo r 

u rban, suburban, in d u s tr ia l and ru ra l s ta tio ns . However, exceeding values w ere  recorded a t 

tw o  in d iv id u a l in d u s tr ia l m easuring  s ta tio n s , nam ely in Roeselare P ort and O ostrozebeke. 

The ta rg e t fo r  2010 was n o t reached a t any o f the  m easuring  s ta tions.

New targets under preparation
In its  D augh te r G u ide line  (1999/30/EC) the  EU fo rm u la te d  the  l im it  values fo r  P M io  in the  

a m b ie n t a ir  fo r  2005 and 2010. Those ta rge ts  fo r  the  annua l average P M io  co n ce n tra tio n  are 
inc luded  in MINA plan 3 (2003-2007). The ta rg e t fo r  2005 is 40 p g /m 3; th a t fo r  2010 is 20 p g /m 3. 

In O ctober 2007 th e re  was no a g re e m e n ty e t be tw een the  European Council o f E nv iron m en t 

M in is te rs  and the  European P arliam en t on w h e th e r to  m o d ify  those  l im it  values o r not.

PM io concentra tion (pg/m 3) 1996 1998 2000 2002 2003 2004 2005 2006

industria l area 57 41 39 39 48 37 36 38

suburban area 30 35 30 31 33

urban area 42 31 36 34 39 35 36 37

rural area 30 34 30 28 31

Flanders 52 38 38 36 42 33 33 34



Dispersion of particulate m atter

©  Annual average PMio concentration: spatial interpolation S
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In terpo lation  technique offers ag lobal spatial overview
The 32 s ta t io n a ry  P M io  m easurem ent p o in ts  o f the  VM M ’s te le m e tr ic  a ir m o n ito rin g  

n e tw o rk  in Flanders (2006) are a spa tia l sam ple o f th e  g loba l spa tia l P M io  p o llu tio n  In the  

w h o le  o f F landers. In o rde r to  be ab le to  assess th a t g loba l spa tia l s itu a tio n , the  

m easurem en t values need to  be extended to  lo ca tio ns  fo r  w h ich  no m easurem ents are 

carried  ou t. This is done by means o f a spa tia l in te rp o la tio n  techn ique : the  RIO-corine 

model.

P M io concentrations are highest in the west of Flanders
The h igh es t annua l average P M io  co n ce n tra tio n s  occur in th e  w e s t o f F landers. P M io  

co n ce n tra tio n s  be tw een 36 and 40 p g /m 3 are recorded in th e  m e tro p o lita n  areas o f A n tw e rp  

and Ghent, th e  p o rt areas and th e  sou th  o f W est Flanders. The annua l average 
co n ce n tra tio n  o f 40 p g /m 3 (ta rg e t fo r  2005) has o n ly  been exceeded lo ca lly  in  Flanders since 

2004. I t  should  be rem arked here th o ugh  th a t the  In te rp o la te d  co n ce n tra tio n s  are represen­

ta t iv e  o f areas o f 4x4 km. Near busy tra ff ic  a rte ries  o r local em ission sources co n ce n tra tio n s  

can be h igher.
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3.6 Ionising radiation

Nuclear w aste  sto red  in a n tic ip a tio n  o f fin a l d isposal DPSIR

am oun t o f radioactive waste (1000 m 

14 □  ca te g o ry  A 

■  ca te g o ry  B 

|  ca te g o ry  C

2005 2006

Unprocessed used nuclear fuel and dism antled steam  generators are being stored in Doei and Ti hange 
and have not been included in th is  figure.

Source: NI RAS

Storage in antic ipation of final storage increases every year
In th e  pe riod  1967-1982, Belg ium , like  m any o th e r cou n tries , dum ped th e  co n d itio n e d  

ra d io a c tive  w aste  in the  sea: in to ta l, 15 765 m3 o f low -leve l and ra d iu m -co n ta in in g  w aste  

was dum ped in th e  N o rth -A tla n tic  Ocean a t 4000 m depth . Since th is  was s topped in 1982, 

th e  a m o u n t p ro v is io n a lly  s to red  a t Belgoprocess in a n tic ip a tio n  o f fin a l d isposa l increases 
each year. One reason fo r  th is  is th a t research in to  the  best fin a l d isposal m e thod is s till 

g o ing  on. In mid-2006 the  federa l go ve rn m e n t o p ted  fo r  surface  sto rage in Dessel on the  
b o rde r w ith  Mol fo r ca tegory  A w aste  (low - and in te rm ed ia te -leve l sho rt-lived  waste). The 

p ro je c t is in th e  design phase; c o n s tru c tio n  is p lanned fo r  2011-2016. For ca tegory  B (long- 

lived) and ca te gory  C (h igh-leve l) w aste  Belg ium  is s tu d y in g  f in a l sto rage in deep clay layers.

Nuclear research and nuclear plants main sources of radioactive waste
The c o n d it io n in g  o f ra d ioac tive  w aste  -  convers ion  o r tra n s fo rm a tio n , rem oval o r securing  
o f h a rm fu l substances in the  w aste  -  in Belg ium  is m o s tly  done a t Belgoprocess in Dessel. In 

2006, a fte r p rocessing 254 m3 o f low - and in te rm ed ia te -leve l c o n d itio n e d  w aste  was 
ob ta ined . The o rig in  o f th a t w aste  was the  Belgian N uclear Research Centre (66.1 %), the  

nuc lear p lan ts  (10.4%), the  de com m iss io n ing  o f old in s ta lla tio n s  in Mol-Dessel (2.5%), 

hosp ita ls  & b iom ed ica l lab o ra to rie s  (1.2%) and o th e r com panies (19.9 %). In a d d itio n , the  
nuc lear p lan ts  processed th e  la rgest p a rt o f th e ir  w aste  them selves on s ite  and c o n tr ib u te d  

an a d d itio n a l 133.2 m3 o f c o n d itio n e d  w aste  in 2006. F ina lly , a t th e  nuc lear p lan ts  
them selves unprocessed used nuc lear fue l is s to red  (~  ca tegory  C; n o t inc luded  in f ig u re  & 

tab le): a t the  end o f 2006 a t the  s ite  o f Doei th e re  w ere a lready 1 226 tonnes o f th is  m a te ria l 

s to red , and every yea r th is  a m o u n t g row s by a n o th e r 60 tonnes.

am ount o f waste (m3) 1990 2000 2005 2006 estim ated by  2070

category A 5565 11181 13 495 13888 70 500

category B 3 124 3818 3966 3 976 8 900

category C 173 226 253 266 4 900



Ion is ing rad ia tion

©  Sources o f ion is ing  rad ia tio n  in e ffec tive  rad ia tio n  dose S
fo r the  popu la tion

cosm ic  ra d ia tio n *
(0.3 mSv) 7 %

m edica l

(1.92
48%

n u c le a r energy, 
m ilita ry  a p p lica tio n s ,
In d u s tria l p ro d u c ts  ra d io a c tive  substances 

(0.05 mSv) 1 % in th e  b o d y*
(0.3 mSv) 7 %

*  natural sources

Source: UNSCEAR (2000), calculated fo r Flanders fo r 2006 

H a lf o f th e  io n is in g  ra d ia tio n  is o f n a tu ra l o r ig in
Ion is in g  ra d ia tio n  can cause b io lo g ica l dam age in liv in g  beings, w h ich  can lead to  

he re d ita ry  de fec ts  and cancer. For F landers th e  e ffe c tive  dose o f ion is in g  ra d ia tio n  -  a 

m easure fo r  b io lo g ica l e ffec ts  o f exposure expressed in s ieve rt (Sv) -  is e s tim a ted  at 

4.1 mSv/y. 2.1 m Sv/y o f th is  stem s from  n a tu ra l sources and 2.0 m Sv/y fro m  the  ap p lica tio n  

o f io n is in g  ra d ia tio n  (especia lly  in m edicine). The c o n tr ib u t io n  o f nuc lear p lan ts  and 

in d u s try  d u rin g  no rm al op e ra tio n  is m in im a l.

Dose increase a lm o s t c o m p le te ly  on acco un t o f m edica l a p p lic a tio n s

The average annua l dose has increased d u rin g  th e  pe riod  1955-2006 by m ore than  1 mSv. 

This is a lm o s t co m p le te ly  on accoun t o f m edical a p p lica tion s . N o t o n ly  th e  nu m ber o f 

exa m ina tio ns  b u t also the  dose fo r  each e xa m ina tio n  has increased due to  the  fa s t 

evo lu tio n  o f ra d io log ica l techn iques, e.g. the  de ve lo p m e n t o f new, m ore p o w e rfu l CT 

scanners and the  use o f m edical images d u rin g  surg ica l in te rve n tio n s . A p p ro x im a te ly  

0.1 mSv o f th e  increase is th e  re su lt o f na tu ra l ra d io a c tiv ity  w h ich  has been increased by 

hum an a c tiv ity . Causes are the  reduced v e n tila tio n  in b u ild ings  (due to  b e tte r in su la tio n ) 

and th e  extended a p p lica tio n  o f c o n s tru c tio n  p roduc ts  w h ich  con ta in  phosphogypsum  and 

f ly  ashes. Those by-p roducts  o f th e  phospha te  in d u s try  and coal com bus tion  con ta in  h igher 
c o n ce n tra tio n s  o f n a tu ra l ra d ioac tive  substances.

a p p lic a tio n s  
mSv) ra d o n * 

(1 mSv)
25%

th o ro n *  
(0.1 mSv)

2%



3.7 Nuisance
©  Reported nuisance from  noise, odour and lig h t DP! IR
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Source: AM I NABEL (2004)

W ritten  Environm ental Investigation shows the reported nuisance
The re po rted  nu isance is a re fle c tio n  o f the  measure in w h ich  th e  in h a b ita n ts  o f Flanders 

su ffe r nu isance from  noise, od o u r and excessive lig h t. These figu res  are o b ta ined  on the  

basis o f the  W ritte n  E nv iron m en ta l In ve s tig a tio n  (SLO). This th ree -yea rly  survey had a lready 

been conducted  in 2001 and 2004. The re po rted  nu isance shows w h e th e r nu isance has 
increased o r decreased. M o d ifica tio n s  in the  sources causing th is  nu isance can also be 

traced.

Noise is the main source of nuisance
Noise is the  m ost im p o rta n t source o f nu isance w ith  re spec tive ly  11.8% and 17.7 % o f 

people  experienc ing  serious to  ex trem e nu isance and m odera te  nu isance in 2004. L igh t 

nu isance a ffec ts  the  lo w e s t num ber o f people, w ith  1.4%  s u ffe rin g  serious to  ex trem e 

nu isance and 2.7% expe rien c ing  m o dera te  nuisance. In 2004,15.4%  o f peop le  experienced 
o d o u r nuisance. This means th a t the  MINA plan 3 (2003-2007) ta rg e t fo r  od o u r nu isance was 

reached. This ta rg e t consis ts  o f a decrease in the  p ro p o rtio n  o f people  s u ffe rin g  serious 
nu isance to  less than  7 % and a s ta tus  quo o r decrease in th e  p ro p o rtio n  o f people  su ffe rin g  

m o dera te  nu isance com pared to  2001, w hen th is  was 19 %.

people experiencing nuisance (%) noise nuisance odour nuisance lig h t nuisance

2001 2004 2001 2004 2001 2004

m oderate nuisance 19.2 17-7 11-7 10.2 3-6 2.7

serious or extrem e nuisance 11.4 11.8 7-0 5-2 1.6 1-4

■ m



Potentia l severe noise nuisance from  tra f f ic

Nuisance
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w ith  indication o f th e  in terval w ith in  w hich  th e  exact value w ith  68 % re liab ility  is situated

Source: Infrastructure Agency, LNE, BIAC, ATF-K.U.Leuven, FOD Economie, G eneral D irectorate  fo r  
Statistics and Economic In fo rm ation , Aggregatie INTEC-UGent

Number of people po ten tia lly  experiencing noise nuisance does not go down
When c a lcu la tin g  p o te n tia l noise nuisance, the  nu isance from  sources ou ts id e  the  hom e is 

es tim a ted , e xc lu d in g  pu nc tua l aspects (such as m edia a tte n tio n ) and personal aspects (such 

as s e n s it iv ity  to  noise). As a m ed ium -te rm  goal, MINA plan 3 (2003-2007) d e te rm in es  th a t the  

num ber o f people  p o te n tia lly  e xp e rien c ing  nu isance in Flanders shou ld  d rop  to  less than  

15%  o f the  p o p u la tio n  in 2007. The level o f th is  in d ic a to r has n o t changed and th is  goal has 
n o t been reached due to  the  lack o f a c lear po licy  on noise from  road tra ff ic . How ever, o th e r 

sources o f noise, e.g. fro m  househo lds (neighbours), in d u s try , tra d e  & services m ust n o t be 
fo rg o tte n . They each cause p o te n tia lly  serious nu isance to  o n ly  asm a ll pa rt o f the 

p o p u la tio n , b u tto g e th e r  th e y  are respons ib le  fo r a round one th ird  o f all p o te n tia l nuisance.
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Nuisance 

©  Odour nuisance from road traffic S R
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OUe: European odour units; th e  map reflects the s itu ation  in 2004 

Source: PRG O dournet nv

Traffic as a source o f odour nuisance
By means o f o d ou r em ission in d ica to rs  fo r  veh ic les, a map was created sho w in g  the  od our 

nu isance from  road tra ff ic  in Flanders. On th is  map, th e  big c ities  are c lea rly  v is ib le  as a 

re su lt o f the  dense road n e tw o rk  and th e  high tra ff ic  in te ns ities .
The zero e ffe c t level Is the  m in im um  o d ou r co n ce n tra tio n  fo r  the  source to  produce a 

s ig n if ic a n t e ffec t.

Based on the  od o u r nu isance map and th e  zero e ffe c t level th e  nu m ber o f people 

p o te n tia lly  expe rien c ing  nu isance and th e  surface area a ffec ted  by o d o u r nu isance as a 
re su lt o f road t ra f f ic  can be d e te rm in ed . In 2006 the  p ro p o rtio n  o f people  p o te n tia lly  

expe rien c ing  nu isance as a re su lt o f road tra ff ic  in Flanders was 27 %. The surface  area 

a ffec ted  by od o u r nu isance is de fined  as th e  area w ith in  w h ich  th e  zero e ffe c t level is 
exceeded on a y e a rly  basis; fo r 2006 th is  was 11 % o f the  surface  area o f Flanders.

C u rren tly  th e  od o u r em ission from  road tra ff ic  is m o s tly  in d ire c tly  in flue nced  by 

in te rn a tio n a l and European le g is la tio n  w h ich  is aim ed a t the  re d u c tio n  o f em issions from  

o th e r a ir p o llu ta n ts .



©  Artificial sky luminance

Nuisance

S

I— i 21.5 m ag/a rcsec*

21.0 m ag/a rcsec*

20.5 m ag/a rcsec*

20.0 m ag/a rcsec*

119.5 m ag/a rcsec*

19.0 m ag/a rcsec*

19.5 m ag/a rcsec*

18.0 m ag/a rcsec*

mag: m agnitude; arcsec: arcseconds 

Source: VITO

Light pollution and sky glow
L ig h t p o llu tio n  is th e  excessive and w a s te fu l use o f a r t if ic ia l lig h t. A fo rm  o f lig h t p o llu tio n  

is th e  a r t if ic ia l sky g lo w  o r sky lum in ance  w h ich  resu lts  fro m  the  re fle c tio n  o f a r tif ic ia l l ig h t 

on gas m o lecu les such as w a te r v ap ou r and p a rtic u la te  m a tte r in the  a tm osphere . W hen the  
sky is to o  b r ig h t, the  stars are no longer v is ib le . Specific in te n s ity  is a u n it  o f m easurem ent 

used by as tronom ers  to  in d ica te  th e  b righ tness o f the  s ta rry  sky and i t  can be converted  to  

lum inance . I t  is a lo g a rith m ic  scale, and an u n p o llu te d  n ig h t sky receives th e  h igh es t value, 

22.

M ore than 9 tim es the natural sky luminance
If we converted  the  map o f Belg ium  fo r  th e  pe riod  a fte r m id n ig h t in to  percentage o f na tu ra l 

sky lum in ance  new  m oon, w e w o u ld  o b ta in  values o f 300%  to  ove r 900 % (in the  areas m ost 

a ffec ted  by lig h t p o llu tio n ) a lm o s t eve ryw here  in Flanders. Thus, the  ta rg e t fo r  2007 

con ta ined  in MINA plan 3 (2003-2007), nam ely th a t a r t if ic ia l sky lum in ance  m u st n o t a m o u n t 

to  m ore than  9 tim es the  na tu ra l sky lum in ance  (betw een 0:30 and 5:00 a.m.), was no t 

achieved.

S itu a tio n  2007, a f te r  m id n ig h t



3.8 Eutrophication

©  Surplus on the soil surface balance in agriculture DPSIR
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*  provisional figures

Source: ILVO

Big reduction in the surplus, ta rg et w ith in  reach
The su rp lus  on th e  so il surface ba lance in a g ricu ltu re  is the  d iffe re n ce  be tw een, on the  one 

hand, w h a t ends up on the  a g r icu ltu ra l soil ( fe rtilis e r, d e p os ition ) and, on th e  o th e r hand, 

th e  rem oval o f crops and am m on ia  em issions. This surp lus  e ve n tu a lly  ends up in the  a ir and 
th e  w a te r o r rem ains in the  soil. In 2006 the  surp lus  fo r  n itro g e n  had d ropped by 57%  and 

fo r  phospho rus by 88 % com pared to  1990.

Drop driven by reduced use of fertiliser
The pronounced  decrease in the  period 1990-2006 was m a in ly  a re su lt o f th e  reduced use o f 
chem ica l fe r t ilis e r: -40%  fo r  n itro g e n  and -86%  fo r phosphorus. In a d d itio n , an im a l m anure 

p ro d u c tio n  decreased (-15% fo r  N and -24%  fo r  P) due to  sh r in k in g  lives tock  num bers and a 

lo w e r n u tr ie n t c o n te n t o f an im a l feed. The increas ing  processing and e xp o rt o f m anure 
lo w e r the  pressure on the  Flem ish a g r icu ltu ra l soil. The s lig h t increase in 2006 is th e  re su lt 

o f a poor ha rvest in th a t year.

The 2007 n itrogen  ta rg e t is n o t so m uch in te nded  to  avo id  e u tro p h ic a tio n , b u ta s  a general 

p ro te c tio n  m easure fo r  the  co lle c tio n  o f d r in k in g  w a te r. Nevertheless, the  decreasing 
e n v iro n m e n ta l pressure seems to  be in s u ff ic ie n t to  a tta in  an acceptab le  n itra te  

co n ce n tra tio n  in surface w a te r, and the  soil surface  ba lance ta rg e t w ill need to  be ad justed.

surplus 1990 1995 2000 2005 2006 target2007

nitrogen (kg N/ha) 203 177 136 76 87 70

phosphorus (kg P/ha) 51.0 37 4 20.3 4-6 5-9 3-6



Eutrophication

©  Eutrophying emissions DP SIR

1990:61.8 Eeq 2006:18.1 Eeq

tra d e  & services trad e  & services
househo lds

ene rgy  
- 4-7 %

a g r ic u ltu re
53.8%  -

a g r ic u ltu re
75.5%  -

1 Eeq (eutrophication  equ ivalent) = 10 000 tonnes N = 100 0  tonnes P 

Source: Aquafin, ILVO, OVAM, core set of env ironm ental data, MIRA

Agriculture, households and transport cause most of the eutrophication
E u tro p h y in g  em issions inc lud e  th e  em ission in to  a ir, w a te r and soil o f e u tro p h y in g  n itrogen  

and phosphorus. A g ricu ltu re  accounts fo r  th e  la rgest share o f e u tro p h y in g  em issions. I t  is 
fo llo w e d  by househo lds and tra n sp o rt, w h ich  jo in t ly  acco un t fo r  33 % o f n u tr ie n t pressure 

in 2006. The share o f these 2 secto rs has g row n  since 1990. A g ricu ltu re  has reduced its  share 
fro m  75 % to  54%. As th e  la rgest p o llu te r  (ag ricu ltu re ) rea lised the  la rg es t em ission 

re d u c tio n , the  share o f all o th e r ta rg e t groups rose, even if  th e y  ach ieved a re d u c tio n  in 

a b so lu te  term s. A fte r a g ricu ltu re , th e  energy secto r, the  in d u s try  and househo lds achieved 
th e  b iggest reduc tion . Trade & services increased its  share o f em issions bo th  in abso lu te  

and re la tive  term s.

Im pact on environm ental quality  remains a sore point
In 1 6 years ’ tim e , e u tro p h y in g  em issions have d ropped by 71 %. O uts ide  a g ricu ltu re , th is  is 
m a in ly  th e  re su lt o f decreasing  NOx em issions in the  energy and tra n s p o rt secto rs and o f 

th e  increased tre a tm e n t o f w aste  w a te r from  househo lds and in d u s try . This has had o n ly  a 

lim ite d  e ffe c t on th e  im p ro ve m e n t o f w a te r and a ir  q u a lity  up to  no w  because -  p a rtic u la r ly  

fo r  n itro g e n  -  d if fe re n t chem ica l tra n s fo rm a tio n s  can occur. This resu lts  in a de lay due to  

w h ich  th e  e ffec ts  o f m easures can no t be d e te rm in ed  im m ed ia te ly .

eu trophy ing  emission 1990
(Eeq)

2006
(Eeq)

evo lu tion  1990-2006
(%)

households 6.2 31 -50

industry 33 1.4 -59

energy 1.8 0.9 -53

agricu ltu re  & fisheries 46.6 97 -79

tra nspo rt 37 2.8 -22

trade & services 0.16 0.20 +24

to ta l 61.8 18.1 -71
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Eutrophication

©  Nitrate in surface water in agricultural areas S

average n itra te  c o n c e n tra tio n  (m g/l) m easu re m e n t p o in ts  (%)
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Too m uch n it ra te  in surface  w a te r

The q u a lity  o f the  surface  w a te r in a g r icu ltu ra l areas is fo llo w e d  up v ia  th e  MAP m o n ito r in g  

n e tw o rk , opera ted  by VMM. The general n e tw o rk  encom passes bo th  the  a g r icu ltu ra l areas 

and th e  rest o f Flanders. In each MAP m easurem ent p o in t the  n itra te  co n ce n tra tio n  should  

rem ain be lo w  50 m g n itra te / l in 95%  o f th e  m easurem ents. A ccord ing  to  MINA plan 3 (2003- 
2007), each m easurem en t p o in t in surface w a te r has to  com p ly  w ith  th is  95%  s tandard  in 

2007. The resu lts  a lw ays re fe r to  the  pe riod  be tw een 1 July and 30 June, in c lu d in g  the  w in te r  
period. From the  tim e  series i t  is c lear th a t th e  p o s it ive  tre n d  o f th e  pe riod  1999-2003 has 

tu rned . The s tag na tio n  is exp la ined  by the  w e a th e r c o n d itio n s , w h ich  fa vo u r n itra te  

d ischarge , b u t also by o v e rfe r t ilis a tio n . The average n itra te  co n ce n tra tio n  in a g ricu ltu ra l 
areas is h igh e r than  the  ove ra ll co n ce n tra tio n  in Flanders. This p o in ts  to  th e  im p o rta n t ro le  

o f the  a g r ic u ltu ra l secto r in th e  d e co n ta m in a tio n  o f surface  w a te r w ith  respect to  n itra te .

New m anure  p o lic y  has to  b r in g  change

The lack o f e vo lu tio n  in the  MAP m o n ito r in g  n e tw o rk  ove r th e  past th re e  w in te rs  illu s tra te s  
th e  need fo r  a d d itio n a l measures. A change is needed, s tim u la te d  by a renew ed m anure 

po licy. In o rd e r to  o p tim a lly  p ro te c t the  e n v iro n m e n t and f ig h t e u tro p h ica tio n , 

con s id e ra b ly  lo w e r va lues tha n  25 mg n itra te / l are needed in every m easurem en t po in t.

1999-2000 2002-2003 2005-2006 2006-2007

MAP m easurement po in ts w ith  exceedance (%) 60 33 42 42

average n itra te  concentra tion in MAP 
m on ito ring  ne tw ork  (mg n itra te /l)

35-8 24.9 27.1 26.5

average n itra te  concentra tion in general 
m on ito ring  ne tw ork  (mg n itra te /l)

22.1 19.0 20.5 19.6



Nitrate in groundwater in agricultural areas

E utroph ica tion  
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N itra te  from m anure enters into th e  soil
The q u a lity  o f the  g ro u n d w a te r ta b le  is fo llo w e d  up by VMM in the  MAP m o n ito r in g  n e tw o rk  

fo r g ro u n d w a te r. A cco rd ing  to  MINA plan 3 (2003-2007), each m easurem en t p o in t in 

g ro u n d w a te r in a g ric u ltu ra l areas has to  com p ly  w ith  th e  50 mg n itra te / l s tandard . The 

genera l increase in the  exceedance percentages d u rin g  the  sp ring  cam paign o f 2005 

com pared to  2004 can be ascribed in th e  f ir s t  place to  an increase in th e  num ber o f sam pled 
m easurem en t loca tions. In p rin c ip le , the  s lig h t im p ro ve m e n t in the  average n itra te  concen­

tra tio n s  in 2006 is pos itive , b u t i t  can also be a re su lt o f a te m p o ra ry  w ea th e r e ffec t. Both 

th e  a u tum n  o f 2005 and the  sp ring  o f 2006 w ere characte rised  by a low  a m o u n t o f 

p re c ip ita tio n  or a frozen soil surface, so th a t the  a m o u n t o f n u tr ie n ts  washed in to  the  

g ro u n d w a te r was ra th e r small.

Local m anure pressure and vu lnerab ility  of the soil play an im portant role
The resu lts  fo r  2006 on the  map show  th a t the  exceedances a t the  m easurem en t p o in ts  are 

n o t d is tr ib u te d  eq u a lly  over Flanders. Besides the  local m anure pressure, the  v u ln e ra b ility  

o f sh a llo w  w a te r-ca rry in g  layers d e te rm in e  th e  resu lts  as w e ll. V u ln e ra b ility  is de te rm in ed  

by th e  p e rm e a b ility  o f the  so il w hen i t  com es to  n itra te s . O verground m easures have a 

de layed im p a c t on the  g round w a te r.

80 100 km

A
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measurement po in ts (%) spring 2004 spring 2005 spring 2006

exceedance o f 50 mg n itra te /l 35 7 39 5 37 9

exceedance o f 25 mg n itra te /l 47 5 51 48.8
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3.g Acidification

©  Potentially acidifying emissions DPSIR

a c id ify in g  em iss ion  (m il I ¡on Aeq) 
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*  provisional figures. N0X emissions from  the  soil caused by bacterial processes a fte r the use of anim al 
m anure and chemical fe rtilise r are not considered w hen determ in ing  th e  NEC ceilings but they  are taken  
in to account fo r th e  emission totals.

Source: VM M

Acidifying emissions decrease but the ta rg et for 2010 becomes d ifficu lt to achieve
In 2006 a c id ify in g  em iss ions in Flanders w ere  o n ly  50.8% o f those in 1990. Between 1990 and 

2000 SO2 and NH3 em issions d ropped the  m ost, tha nks  to  th e  use o f va rious  fue ls  w ith  a 

lo w e r su lp h u r co n te n t, the  lo w  em ission a p p lica tio n  o f m anure, and th e  decrease in 
lives tock  num bers. N0 X em issions d id  n o t decrease th a t much d u rin g  th e  pe riod  1990-2006, 

in sp ite  o f a range o f reduc ing  m easures in th e  tra n s p o rt and energy sectors. The ta rg e t 
fro m  the  EU D irec tive  on N a tiona l Em ission C eilings (NEC) fo r  2010 w ill p ro b a b ly  be d if f ic u lt  

fo r  F landers to  reach.

Further measures for N0X emission reduction are necessary
In 1990 N0 X had th e  sm a lle s t p a rt in a c id ify in g  em issions; since 2000, how ever, N0 X is the  
m ost im p o rta n t com ponen t. In 2006 the  tra n s p o rt sec to r was responsib le  fo r 49%  o f N0 X 

em issions and fu r th e r  m easures are necessary (m o b ility  po licy, encourag ing  th e  changeover 

to  low  em ission veh ic les, aw areness cam paigns, a d a p ta tio n  o f th e  road t a x ...). The in d u s try  
can reduce fu r th e r  by c o n tin u in g  th e  use o f N0 X filte rs , low  N0 X burners, ca ta ly tic  

converte rs  and o th e r m easures aim ed a t process em issions.

ac id ify ing  emission (m illion  Aeq) 1990 1995 2000 2005 2006*

s o 2 7920 5 936 3 660 3 120 2991

N0 X 5 161 5052 4505 3980 3832

NH3 5 762 5 475 3730 2788 2751

to ta l 18843 16463 11836 9888 9 575



Acidification

©  S02 /NOx, N th and NH3 concen tra tions  in the  am b ien t a ir S
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Limited number of exceedances, especially in the Antwerp area
Excessive co n ce n tra tio n s  o f p o te n tia lly  a c id ify in g  substances in a m b ie n t a ira re  h a rm fu l fo r  
bo th  hum ans  and ecosystems. The m easured co n ce n tra tio n s  o f S0 2, N0 X and N0 2 are tested  

aga ins t th e  l im it  va lues from  th e  1st European D augh te r D irec tive  1999/30/EC and NH3 
c o n ce n tra tio n s  aga ins t the  lim it  va lue  fo r  v e g e ta tio n  o f the  W orld  H ea lth  O rgan isa tion  

(WHO).

S0 2 and N0 2 co n ce n tra tio n s  are m easured a t re spec tive ly  47 and 55 m easurem en t po in ts . 

The loca tio n  o f m easurem en t p o in ts  w h ich  are taken in to  acco un t fo r  te s t in g  aga ins t the  

s tandards is in accordance w ith  th e  c r ite r ia  con ta ined  in the  d ire c tive . To te s t con cen tra ­
tio n s  aga ins t the  s tandard  fo r  pu b lic  hea lth , th e  m easuring  s ta tio n s  taken in to  acco un t are 

those  w h ich  are located in areas w here  large groups o f the  p o p u la tio n  are exposed to  S0 2 
and N0 2 co n cen tra tion s . Due to  th e  dense deve lopm en t, th e  road n e tw o rk  and th e  spread 

o f the  in d u s try , s tr ic t ly  speaking  th e re  are no areas in F landers to  w h ich  th e  annua l l im it  

va lues fo r the  p ro te c tio n  o f ecosystem s is app licab le . However, te s t in g  a g a ins t these 
annua l l im it  va lues can be done in d ica tive ly .

The S0 2 l im it  va lue  fo r  hea lth , bo th  ho u r (350 p g /m 3, max. 24 exceedances pe ryea r) and day 
(125 p g /m 3, max. 3 exceedances pe ryear), was respected eve ryw here  in Flanders in 2006, 

excep t a t one m easuring  s ta tio n  in th e  A n tw e rp  p o rt area. S im ila rly , th e  annua l S0 2 lim it  
va lue  fo r veg e ta tio n  (20 p g /m 3) was n o t exceeded a t any o f the  ru ra l m easuring  s ta tions.

The h o u rly  N0 2 l im it  va lue  fo r  th e  p ro te c tio n  o f hum an hea lth  (200 p g /m 3 n o t m ore than  18 
tim es exceeded) was respected. On th e  o th e r hand, th e re  was a rem arkab le  increase in 2006 

in the  num ber o f exceedances o f th e  num erica l va lue, con c re te ly  a t a nu m ber o f m easuring  
s ta tio n s  in th e  A n tw e rp  area. The fu tu re  annual N0 2 l im it  va lue  fo r  th e  p ro te c tio n  o f hum an 

hea lth  (40 p g /m 3) was exceeded a t 7 s ta tio n s  (six in the  A n tw e rp  p o rt area, one in 

Borgerhout).

The annua l N0 X l im it  va lue  fo r  ve g e ta tio n  (30 p g /m 3) was exceeded in 3 o u t o f 8 ru ra l 

s ta tio n s  in 2006 (Schilde, Dessel and Gellik), w h ile  fo r NH3 the re  was one exceedance o f the  
annua l l im it  va lue  fo r  ve g e ta tio n  (8 p g /m 3) in W ingene (W est F landers) w ith  8.54 p g /m 3.

S O 2-person-day |  

N O i- person-year I  

S O 2-vegetation I  

N O x-vege ta tion  I  

N H 3-vege ta tion  I



Acidification

©  Measured a c id ify ing  depos ition  D SR

measured acidifying deposition (Aeq/ha.y)
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Source: VMM

Target for 2010 only significantly exceeded once
In th e  V M M ’s a c id ify in g  d e p o s itio n  m o n ito r in g  n e tw o rk , the  p o te n tia l a c id ify in g  de pos ition  

(w e t + dry, excl. aerosols) is measured a t 10 lo ca tio ns  (a lthoug h  w ith o u t d ire c t in flue nce  

fro m  local sources). If we com pare th e  to ta l d e p os ition  in 2006 w ith  the  ta rg e t fo r  2010, 

th e re  are s t ill clea r exceedances  fo r  the  veg e ta tio n  types fo re s t and hea th lan d  in 2006. 

S ta tis tic a lly  speaking, how ever, o n ly  one s ig n if ic a n t exceedance  can be observed, nam ely 

fo r  hea th lan d  ve g e ta tio n  in W ingene. This does n o t mean th a t the  d e p o s itio n  ta rg e t a t 

o th e r m easurem en t po in ts  and fo r o th e r c om pone n ts  was n o t exceeded, b u t o n ly  th a t the  

es tim a ted  u n c e rta in ty  (e rro r flags in the  graph) con ce rn in g  th e  d e p o s itio n  is to o  b ig to  be 
ab le to  d ra w  s ta t is t ic a lly  sound conclus ions. For g rassland, the  s tandard  seems a tta in a b le . 

For 4 o f the  m easurem en t po in ts  the  ta rg e t has a lready been reached s ig n ifica n tly .

Target for 2030 not reached anyw here yet
The long -te rm  ta rge t, w h ich  im p lies  th a t no dam age occurs to  ve g e ta tio n , is n o t be ing 

reached anyw here  ye t. Especia lly in typ ica l hea th lan d  areas such as Kapellen and 

M aasm echelen the  d e pos ition s  are s t i l l  a long  w ay from  th e  ta rge t. B ut fo r the  o th e r 

ve g e ta tio n  types as w e ll, m easurem en t values are tw ic e  as high as th e  ta rg e t values.

Aeq/ha (2006) grass deciduous
forest

coniferous
forest

heathland ta rge t 2010 ta rge t 2030

Bonheiden 2 262 2770 1400

Borgerhout 3 424 2770 1400

Ghent 2666 2770 1400

Kapellen 2638 3047 3628 3052 2770 1400

Koksijde 2087 2 435 2770 1400

Maasmechelen 1972 2 282 2703 2 224 2770 1400

Retie 2314 2833 3515 2674 2770 1400

Tielt-W inge 1522 1734 2770 1400

W ingene 3 436 4704 4175 2770 1400

Zwevegem 2538 3263 2770 1400



Acidification

©  A re a o f na tu re  w ith  exceedance o f c r it ica l loads fo r DP! IR
eu trop h ica tion  and ac id ifica tio n
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Source: VM M

Critical load as a standard for eutrophying and acidifying deposition
Due to  e u tro p h ic a tio n  and a c id ific a tio n  p la n t species th a t need a liv in g  e n v iro n m e n t w ith  a 
low  a m o u n t o f food d e te rio ra te  fa s t o r even d ie ou t. The c r itic a l load o f a ce rta in  k ind o f 

ve g e ta tio n  is th e  d e p os ition  w ith  w h ich , in the  long  te rm , no h a rm fu l e ffec ts  fo r the  

ve g e ta tio n  occur. In 95%  o f th e  to ta l a re a o f vu lne rab le  te rre s tr ia l ecosystem s (fo rest, 
hea th lan d  and species-rich grassland) the  c ritica l load fo r e u tro p h ic a tio n  was exceeded; fo r 

a c id if ic a tio n  th is  is 59 %.

Starting to decrease, but still a long way to go
For 2010 no m a jo r im p ro ve m e n t is expected fo r fo re s t and hea th land . The pressure from  
a c id if ic a tio n  is decreasing in fo res t, hea th lan d  and species-rich grassland. This decrease is 

re la ted  to  the  decrease in a c id ify in g  em issions. The increase in 2004 w ith  respect to  2003, 

how ever, is rem arkab le  and cou ld  be due to  a h igher a c id ify in g  d e p os ition  caused by 
increased p re c ip ita tio n  in 2004. We expect th e  decreasing tre n d  to  c o n tin u e  in the  com ing  

years. Even so, decreased pressure on vu ln e ra b le  ecosystem s in Flanders is n o t a guaran tee  
fo r a  p ro p o rtio n a l re s to ra tio n  o f th e  soil and b io d ive rs ity . This re s to ra tio n  is a very  s low  

process and a d d itio n a l e ffo rts  co n tin u e  to  be requ ired  in o rde r to  reduce th e  em ission o f 
e u tro p h y in g  and a c id ify in g  substances in to  th e  a ir, a lso a fte r 2010.

a re a o f nature w ith  exceedance (%) 1990 1996 2000 2004

eu troph ica tion  in fo res t and heathland 100 100 100 100

eu troph ica tion  in species-rich grassland 98 80 95 82

acid ifica tion  in forest 92 80 77 66

acid ifica tion  in heathland 99 63 58 27

acid ifica tion  in species-rich grassland 88 61 58 49



3.10 Photochemical air pollution

©  Exceedance in d ica to r (NET60ppb-max8h) D SR

exceedance (n u m b e r o f days) 
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Source: IRCEL, in terreg ional a ir  database  

Targe t fo r  2010 once m ore o u t o f reach

In Ozone D irec tive  2002/3/EC a long-te rm  ta rg e t fo r  th e  p ro te c tio n  o f hum an hea lth  was 

es tab lished fo r  the  exceedance in d ica to r: the  m ax im um  8-hour average ozone 
co n ce n tra tio n  in a m b ie n t a ir m ay n o t exceed 120 p g /m 3 on any given day. The ta rg e t fo r 

2010 is 25 days per ca lendar year, averaged ove r 3 years.The ave rag ing  ove r 3 years is 
in te nded  to  level o ff  v a r ia tio n s  due to  d iffe ren ces  in m e teo ro log ica l c ircum stances 

som ew ha t and to  b e tte r id e n tify  th e  possib le  in flue nce  o f th e  re d u c tio n  po licy.

The nu m ber o f days w ith  exceedance varies fro m  yea r to  yea r and depends on th e  q u a lity  o f 
th e  sum m er. Due to  the  very  sunny and h o t sum m er o f 2003 th e  exceedance in d ica to r 

reached a m axim um  o f 65 days. In 2004 and 2005 i t  d ropped again to  28 days, w hereas in 
2006 th e  nu m ber o f days w ith  exceedance rose to  46. In th e ye a rs  1990,1995, 2003 and 2006 

a ir p o llu tio n  by ozone was high and a p p ro x im a te ly  70%  o f th e  Flem ish p o p u la tio n  was 

exposed to  exceedance on m ore than  25 days. In 2006, th is  rose to  73 %, and 11%  o f the  
Flem ish p o p u la tio n  was even exposed to  exceedance on m ore than  35 days.

A reduced em iss ion o f ozone precursors in W estern Europe has lead to  a re d u c tio n  in the  
nu m ber o f days w ith  exceedance -  spread ove r 3 years -  since 1998. In 2002 th e  ta rg e t fo r 

2010 was reached. Due to  th e  exce p tiona l sum m er o f 2003 the  in d ic a to r rose again to  over 
40 in 2005. In 2006 the  s lid in g  3-year average dropped to  34 days, in s u ff ic ie n t to  reach the  

25-day ta rge t. F u rthe r sus ta inab le  re d u c tio n  m easures, like  those  aim ed a t reach ing  the  

em ission s tandards es tab lished in the  N a tiona l Em ission C eilings (NEC) D irec tive  

2001/81/EC, m u s t be im p le m en ted  in o rd e r to  reach the  ta rg e t p e rm a n e n tly  a t a ll loca tions.



Photochemical air pollution

©  Annual excess indicator (AOT60ppb-max8h) DPSIR
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Ozone excess affecting health was high in 2006
The annua l excess in d ic a to r also gives an in d ica tio n  o f ozone levels a ffe c tin g  hea lth . This 

in d ic a to r takes in to  acco un t the  level and th e  d u ra tio n  o f the  exceedances. Over one year, it  

adds up th e  d a ily  exceedances o f the  m ax im um  8-hour average ozone co n ce n tra tio n  
com pared to  the  th re sh o ld  o f 120 p g /m 3. The annua l excess flu c tu a te s  and is in lin e  w ith  the  

annua l v a r ia tio n  in sunsh ine  and tem pera tu re .

In 2006 the  average annua l ozone excess in F landers once m ore exceeded the  EU ta rg e t o f 

5 800 (p g /m 3).hours and am oun ted  to  6 970 (p g /m 3).hours. This is tw ic e  the  average ove r the  
past 10 years, w h ich  was 3 420 (p g /m 3).hours. For annua l ozone excess 2006 com es in second 

place and is 10 % be lo w  2003, w hen ve ry  high ozone levels w ere  recorded.

The map show s the  d is tr ib u t io n  o f ozone excess a ffe c tin g  hea lth  across F landers in 2006. 

The h igh es t ozone excess was recorded in A n tw e rp  (8 861 (p g /m 3).hours) and L im burg  

(8 186 (p g /m 3).hours). N ext came Flem ish B rabant (7 482 (p g /m 3).hours) and East Flanders 
(6 644 (pg /m 3).hours). In W est Flanders the  excess was s ig n ifica n tly  lower, 4 268 (pg/m 3).hours. 

In 2006 the  EU ta rg e t fo r 2010 was exceeded on 72 % o f the  Flem ish te r r ito ry . This a ffec ted  
66%  o f th e  po p u la tio n . O nly W est Flanders stayed be low  th a t th re sh o ld  nearly  everyw here. 

The h igh e r excess in the  n o rth e a s t o f F landers has to  do w ith  th e  h igh e r te m p e ra tu re s  and 

th e  lack o f a tm osph e ric  d ilu t io n  processes such as e.g. a land o r sea breeze a t the  coast.
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Photochem ical a ir p o llu tio n

©  Seasonal excess fo r vege ta tion  (AOT40ppb-vegetation) D SR
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The points on th e  solid line show th e  average value for fie ld  crops and sem i-natural vegeta tion  in 
Flanders for each year. The dotted  lines indicate th e  lowest and the  highest annual values.

Source: IRCEL, in terreg ional a ir  database

Vegetation also affected by high ozone values in July 2006
In o rd e r to  p ro te c t v e g e ta tio n  a ta rg e t fo r seasonal excess fo r  ve g e ta tio n  (AOT40ppt>- 

veg e ta tio n ) was inc luded  in the  Ozone D irective . Seasonal excess is de fined  as th e  surp lus 
above 80 p g /m 3 o f all h o u rly  ozone values added up be tw een 8 a.m. and 8 p.m. d u rin g  the  

m on ths  o f May, June and July. The ta rg e t (2010) is 18000 (p g /m 3).hours, averaged over 

5 years.

In 2006 the  average excess fo r  v e g e ta tio n  was 21910 (p g /m 3).hours. This is m ore than  tw ice  

th e  average ove r the  past 10 years, w h ich  was 10 898 (p g /m 3).hours. In the  decreasing  excess 

fo r  ve g e ta tio n  c la ss ifica tio n , 2006 comes a t th e  ve ry  top . Far beh ind  in second place comes 

th e y e a r 2003, w ith  an average excess on arab le  land o f 15 203 (p g /m 3).hours. This high va lue 
in 2006 is caused by high ozone va lues m a in ly  con cen tra ted  in July, i.e. d u rin g  the  g ro w in g  

season o f th e  crops (M ay to  July). In Flanders, th e  s lid in g  5-year average o f seasonal excess 

fo r  c rops is be lo w  th e  ta rg e t o f 18000 (p g /m 3).hours. There is a decreasing tre n d  s ta r t in g  
fro m  1994. In 2006, how ever, seasonal excess fo r  ve g e ta tio n  has risen in such a w a y  th a t the  

5-year average s ta rted  r is in g  again as w e ll. Especia lly in the  prov inces o f W est and East 
F landers th e  s itu a tio n  w orsened a lo t. In 2006 th e  long-te rm  ta rg e t o f 6 000 (p g /m 3).hours 

was exceeded on a ll a rab le  land. Even the  2010 ta rg e t o f 18000 (p g /m 3).hours was exceeded 
on 74%  o f th e  land. O nly in W est Flanders th is  was n o t the  case; in all o th e r prov inces i t  

was.

A fu r th e r  decrease in em issions is needed in a ll European cou n tries  to  ach ieve th e  long -term  
ta rge t. The rev is ion  o f the  NEC (N a tiona l Em ission Ceilings) D irec tive , w h ich  w ill lead to  

ad jus ted  em ission ce ilings fo r  2020 in 2008 o r 2009, w ill c o n tr ib u te  to  tha t.



Photochemical air pollution

©  Seasonal excess for forests (AOT40ppb-forests) D SR

A O T40pptrforests
( | jg /m :i).hours

50 000

40 000

30 000

20 000

10 000

0
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

♦  A O T40pptrforests

s lid in g  5-year average 

  re fe rence  va lue

The points on th e  solid line show th e  average value for forests in Flanders fo r each year. The dotted lines „
indicate th e  lowest and the  highest annual values. ^

Source: IRCEL, in terreg ional a ir  database  

Seasonal excess fo r  fo re s ts  on a r is in g  tre n d

Seasonal excess fo r fo res ts  is the  cum u la ted  surp lus  above 80 p g /m 3 o f a ll h o u rly  ozone 
va lues be tw een 8 a.m. and 8 p.m. d u rin g  the  m on ths  o f A p ril to  Septem ber. The Ozone 

D irec tive  on ly  specifies a re ference va lue  o f 20 000 (p g /m 3).hours fo r the  p ro te c tio n  o f 
fo rests . Exceedances o f th is  va lue  m u st be re po rted  to  the  European C om m ission and the  

po p u la tio n .

The average excess fo r  fo res ts  was ve ry  high in 2006: i t  reached th e  second h igh es t va lue 

since 1990. A fte r hav ing  reached a m axim um  in th e  ozone-rich yea r 2003, seasonal excess fo r 

fo res ts  rem ained be lo w  the  EU re ference va lue  nearly  eve ryw here  in the  m ild e r ozone years 
2004 and 2005. H owever, in 2006 th e  average seasonal excess fo r  fo res ts  rose again to  

27 761 (p g /m 3).hours.

The s lid in g  5-year average o f seasonal excess fo r fo res ts  shows a m ore p ronounced upw ard  

tre n d  than  th e  excess fo r  a rab le  land. This is because ozone dam age to  fo res ts  can occur 
d u rin g  6 m on ths  (from  A p ril to  Septem ber), w h ile  the  g ro w in g  season fo r fie ld  crops is 

re s tr ic te d  to  3 m on ths  (May, June and July). The long e r the  pe riod , the  m ore the  increasing  

tre n d  o f th e  ozone background values becomes apparen t. For the  yea r 2006, th is  means 
th a t the  5-year average, w h ich  am oun ted  to  21 624 (p g /m 3).hours, d id  exceed the  EU 

re ference value.
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3.11 Depletion of the ozone layer

©  Emission o f ozone-deple ting  substances DP SIR
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Emissions reduced by th ree quarters over 10 years; short-term  targ et w ith in  reach
To p ro te c t th e  ozone laye r th e  em ission o f ozone -d ep le ting  substances m u st be reduced.

In 2005 the  to ta l em ission am oun ted  to  245 ton nes  CFC-11-eq, o r 744 tonnes CFC-11-eq less 

(-75 %) than  in 1995. E xpanding agents (used in th e  m a nu fa c tu re  o f s y n th e tic  foam s) rem ain 
by fa r th e  m ost im p o rta n t source: 58%  o f th e  em issions in 2005.

MINA plan 3 (2003-2007) in te nds  to  push back em iss ion o f ozo ne-d ep le ting  substances by at 
least 70 % by 2007 in com parison  w ith  em issions in iggg , w h ich  means a re d u c tio n  of 

481 tonnes CFC-11-eq. In 2005 the  re d u c tio n  was 443 tonnes CFC-11-eq com pared to  1999 
(64%). Thus, em issions s t i l l  need to  be reduced by 39 tonnes CFC-11-eq (16 % o f the  

em issions in 2005) in o rde r to  reach th e  ta rge t. I t  is expected th a t th is  ta rg e t w ill be reached 

as the  changeover to  non-ozone-dep le ting  agents fo r a  nu m ber o f a p p lica tio n s  is s t i l l  ta k in g  
place. M oreover, m easures are be ing  taken to  co lle c t ozone -d ep le ting  substances w h ich  

w ere  used in the  past as m uch as possible.

emission
(tonnes CFC-11-eq)

coo lant expanding d is in fe c tan t fire -figh ting  
agent agent

p rope llan t solvent to ta l

1995 388 314 146 65 43 34 989

2000 107 308 69 65 40 15 603

2004 44 175 52 51 14 2 338

2005 36 141 26 36 5 2 245

LíIiiI I  I I  .
□  solvent 

I  p rope llan t

b  fire -figh ting
*  agent

I  d is in fec tan t

_  e xpa nd ing
*  age n t

■  coo lan t 

 ta rg e t 2007



©  Thickness o f the  ozone layer

D epletion o f the  ozone layer
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Too ea rly  fo r  a f in a l conc lus ion

The fig u re  show s th e  e vo lu tio n  o f the  th ickness o f the  ozone laye r above Ukkel. The tre nd  

can be d iv ide d  in to  tw o  periods. B etw een 1980 and 1996 the  th ickness o f th e  ozone layer 

decreased by 0.29%  per annum  (red line). Between 1997 and 2006 w e can observe an 

increase o f 0.49 % per annum  (b lue line).

There is g rea t u n c e rta in ty  a b o u t the  fu tu re  e vo lu tio n  o f the  th ickness o f the  ozone layer. 

New s c ie n tif ic  research shows th a t the re  are in te ra c tio n s  w ith  c lim a te  change. A 

te m p e ra tu re  rise in the  tro p o sp h e re  goes hand in hand w ith  a te m p e ra tu re  d rop  in the  

s tra tosph e re , w h ich  w o u ld  increase th e  e ff ic ie n cy  o f ozo ne-d ep le ting  substances. As a 

resu lt, the  recovery o f th e  ozone laye r w o u ld  s low  dow n fu r th e r  (even w ith  decreasing 

ch lo r in e  and b rom ine  con cen tra tion s). F u rthe rm ore , the re  are o th e r a d d itio n a l 

d is tu rbances, such as vo lcan ic  e rup tion s , w h ich  (te m p o ra rily ) a ffe c t th e  ozone layer. In 
a d d itio n , big d iffe ren ces  can occu r fro m  one yea r to  th e  ne x t due to  th e  dynam ic  a c t iv ity  o f 

th e  a tm osphere  (a ir c ircu la tio n ). There fore , w e w ill o n ly  be ab le to  d ra w  d e fin it iv e  

conc lus ions re gard ing  the  recovery o f the  ozone layer in a fe w  decades fro m  now.

Taking in to  acco un t th e  ab ovem entioned  u n ce rta in tie s  and the  b ig  v a r ia tio n s  w h ich  occur 

fro m  one yea r to  the  next, i t  is s t i l l  to o  ea rly  to  in te rp re t the  increase in th e  th ickness o f the  

ozone layer in recen t years as a p e rm an en t recovery o f the  ozone layer.



3.12 Climate change

©  Greenhouse gas em issions DP SIR

em iss ion  (M tonne s CC>2-eq)

  ta rg e t 2005

 ta rg e t 2008-2012

—  — ta rg e t 2020**

■  F-gases

■  N iO

■  CH4

■  CO2

1990 1995 2000 2001 2002 2003 2004 2005 2006*

•  provisional figures
“ ta rg e t M INA plan 3 :3 0 %  reduction of greenhouse gas emissions in 2020 com pared to  1990 

Source: VM M

Starting to drop tow ards the Kyoto target
D urin g  the  d is tr ib u t io n  o f the  Belgian K yoto  ta rg e t, i t  was agreed th a t Flanders w ou ld  

reduce its  annua l C0 2, CH4, N20  and F-gas em issions (SF6, HFCs and PFHs) by 5.2% in the  

pe riod  2008-2012 com pared to  1990, to  a ce ilin g  o f 82.463 M tonnes C0 2-eq. In 2006 the  

em ission o f g reenhouse gases in F landers fe ll be lo w  the  re ference va lue  o f the  K yoto 

p ro to co l fo r  th e  f ir s t  tim e  (these are the  em issions in 1990 fo r  C0 2, CH4 and N20  and in 1995 

fo r  F-gases). This means th a t th e  s ta b ilis a tio n  ta rg e t w h ich  was inc luded  in MINA plan 3 was 

reached w ith  a one-year delay. M oreover, in 2006 Flanders was 3.2 % fro m  its  K yoto  ta rg e t 

fo r  th e  pe riod  2008-2012; in 2003 th is  was s t i l l  9.5 %.

Measures helped by m ilder clim ate
Im p o rta n t c o n tr ib u t io n s  to  th e  recen t drop  w ere  made by:

• th e  s im u lta neo us  (m ore e ff ic ie n t) gene ra tion  o f e le c tr ic ity  and heat in CHP in s ta lla tio n s  

and the  increas ing  po w e r p ro d u c tio n  from  renew ab le  energy sources;

• th e  in tro d u c tio n  o f ca ta ly tic  converte rs  in th e  n itr ic  acid p ro d u c tio n  (chem ical industry );

• m ild e r c lim a te  co n d itio n s  and (p roba b ly  a lso a lready) th e  e ffe c t o f energy-saving 
in ves tm en ts  in bu ild ings.

greenhouse gas emission 
(ktonnes C0 2 equivalents)

1990 1995 2000 2005 2006*

C0 2 67631 71461 74250 76 434 74009

c h 4 7636 7318 6 605 5 473 5 367

n 2o 6783 7605 7 234 5 784 4 987

H FCs (259) 259 510 878 878

PFHs (2 335) 2 335 361 142 142

sf6 (2 165) 2 165 92 32 32

a ll gases toge the r 86810 91143 89 052 88742 85415

to ta l to  tes t against Kyoto ta rge t 86837 91032 88821 88458 85 131
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©  Greenhouse gas em issions per sector

d iffe re n c e  2006* com pared  to  1990 (M tonnes C0 2-eq)

C lim ate change 

P

rn01
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-O.601
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■ 0 . 3 2
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■ in d u s try

□ energy

■ a g r ic u ltu re

■ tra n s p o rt

■ trade & services

■ nature  & gardens

- 4 - 3 - 2 - 1 0 1 2 3 4

*  provisional figures 

Source: VM M

Energy sector and industry responsible for ha lf of the greenhouse gas emissions
W hereas in the  f ir s t  h a lf o f th e  1990s th e  in d u s try  was s t i l l  the  m ain source o f greenhouse 

gases in Flanders, the  energy secto r has now  taken over th a t ro le. The in d u s try  (23.9 %) and 
th e  energy secto r (27.2 %) to g e th e r are respons ib le  fo r  m ore than  h a lf o f the  greenhouse gas 

em issions. T ransp ort (18.4 %), in c lu d in g  p r iva te  tra n sp o rt, and househo lds (14.9 %) are also 

im p o rta n t sources. N a tu re  & gardens cause a ne t s ink  o f g reenhouse gases in Flanders, b u t 
th a t s ink  has decreased in com parison  w ith  1990.

Transport undoes th e  emission reductions of the industry, agriculture and the energy 
sector
D espite  th e  increased en ergy-e ffic ien cy  o f m ost m odes o f tra n s p o rt, em issions in the  
tra n s p o rt sec to r in a b so lu te  te rm s increased con s id e ra b ly  in th e  pe riod  1990-2006. The 

cause o f th is  are th e  g ro w in g  t ra n s p o rt flow s. This way, the  em ission re duc tion s  ach ieved in 

th e  in d u s try , a g ric u ltu re  and th e  energy secto r w ere la rge ly  undone. Due to  th e  decreasing 

nu m ber o f househo ld  m em bers and the  s tro n g  increase in econom ic a c tiv itie s , househo lds 

and th e  tra d e  & services secto r have n o t y e t succeeded in reduc ing  th e ir  em issions to  a level 

be lo w  th a t o f 1990 e ithe r.

greenhouse gas emission 
(ktonnes C0 2-eq)

1990 1995 2000 2005 2006* difference
2006/1990

households 12 362 13613 12 895 13 501 12727 +3.0 %

industry 23962 25400 22 518 21739 20404 -14.8 %

energy 23 806 22958 23 573 24217 23209 -2.5 %

agricu lture 11543 11664 10929 9985 9865 -14.5 %

tra nspo rt 12 218 13 706 15 216 15718 15719 +28.7 %

trade & services 4173 4900 4912 4518 4427 +6.1%

nature & gardens -1255 -1098 -991 -936 -936 -25.4 %
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Climate change

©  Temperature evolution in Belgium since the mid 19th century S

te m p e ra tu re  change (°C)
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Tem perature change in Belgium (Ukkel) is expressed as l )  th e  deviation from  th e  annual average 
tem p era tu re  w ith  respect to  th e  average tem p eratu re  during the  offic ial W MO reference period 
1961-1990,2) the  ten-year progressive average of th e  deviation com pared to  the  same reference.

Source: MIRA based on d a ta fro m  the  KMI 

W orld tem pera ture clearly on the rise
Since th e  b e g inn in g  o f the  20th ce n tu ry  th e  e a rth ’s te m p e ra tu re  has risen by o.74°C. This 

change is unusual bo th  in size and in speed, and exceeds by fa r the  na tu ra l c lim a te  

flu c tu a tio n s  o f the  past 1 0 0 0 years. M oreover, th e  average annua l w a rm in g  ove r the  past 

50 years is nearly  doub le  th a t o f the  average w a rm in g  ove r th e  past 100 years. The 21 
w a rm e s t years since 1850 are a ll con ta ined  in th e  pe riod  1980-2006. As the  cause o f th is  

unden ia b le  w a rm in g  o f th e  ea rth  th e  IPCC ind ica tes  in th e  f ir s t  place th e  r is ing  greenhouse 

gas co n ce n tra tio n s  in the  a tm osphere  under the  in flue nce  o f an th ro p o g e n ic  a c tiv itie s  
re la ted  to  the  in d u s tr ia l re vo lu tio n  and th e  chang ing  a g r icu ltu ra l m ethods.

Greenhouse gas emissions are the key factor in the tem perature evolution in Belgium  

(Ukkel)
In Belg ium  as w e ll, the  m easurem ents are in d ica tin g  a c lear up w ard  tre nd . W ith  an annual 
average te m p e ra tu re  o f n .4 °C , 2006 was an a b so lu te  record yea r since th e  s ta r t o f the  

m easurem ents in 1833. The 10 w a rm e s t years since 1833 all com e a fte r 1989, w h ile  th e  10 

co lde s t years occurred be fo re  1888. The KMI re la tes the  w a rm in g  in the  f irs t  decades o f the  
20th ce n tu ry  to  an increase in so la r a c t iv ity  and the  re la tiv e ly  w eak vo lcan ic  a c t iv ity  d u rin g  

th a t period. B ut the  increase since th e  m id i9 8os  by a p p ro x im a te ly  o.9°C cou ld  be m a in ly  the  
re su lt o f a c o n s ta n tly  g ro w in g  greenhouse e ffe c t caused by the  em ission o f greenhouse 

gases. The n a tu ra l v a r ia tio n  in th e  c lim a te , th e  hom ogeneous o r n o t so hom ogeneous 
te m p e ra tu re  set, u rb a n isa tio n , so la r a c t iv ity  (w h ich  increased by 9.4% in Ukkel be tw een 

1984 and 2005) and th e  presence o f aerosols in th e  a tm osphere  p lay  o n ly  a m in im a l ro le  in 

th a t m easured te m p e ra tu re  increase (to g e th e r th e ir  c o n tr ib u t io n  is es tim a ted  a t be tw een 
0.2 and o.3°C).



Climate change

®  Sea level D S R

sea level (m m  RLR)
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The sea level is expressed in mm RLR (Revised Local Reference). The d ata  of a local reference (for the  
Belgian coast th is  is TAW, 'Tw eede Algem ene W aterpassing') are converted to  the in te rn ationa l reference  
level.

Source: MIRA based on the Flemish Agency fo r M aritim e  Services and Coast and PSML 

W orldw ide sea level rise is accelerating
I t  is ve ry  like ly  th a t th e  rise in te m p e ra tu re  under the  in flu e n ce  o f g reenhouse gas 

em issions o f hum an o rig in  has a lready  c o n tr ib u te d  to  th e  w o rld w id e  rise o f the  mean sea 

level th ro u g h  the  expansion o f the  seaw a te r and the  m e lt in g  o f ice caps and glaciers. The 

local d iffe ren ces  can be exp la ined by o th e r causes, such as the  ve rtica l sh ifts  o f ea rth  p la tes 
and changes in d o m in a n t w in d  o rc u rre n td ire c t io n s .

In to ta l, the  g loba l mean sea level has risen by a p p ro x im a te ly  120 m etres since the  end o f 

th e  las t ice age 20 000years ago, and by 1 to  2 mm p e ry e a r in the  20th cen tury . Recently, i t  

was d iscovered th a t since th e  1950s a s ig n if ic a n t acce le ra tion  o f th e  w o rld w id e  sea level 

rise has occu rred , w ith  a rise o f 0.013 mm pe ryea r. In th e  m eantim e , th e  annua l sea level 

rise am oun ts  to  3 mm p e ry e a r and more.

Sea level rise generally observed at the Belgian coast
A t the  Belgian coast, the  rise o f the  sea level has been observed as w e ll. M easurem ents in 

Oostende, fo r instance, fo r  w h ich  the  la rg es t t im e  series is ava ilab le , show  an average rise 

o f 1.7 m m /y  ove r the  pe riod  1937-2006. The m easurem ent series in Zeebrugge and 

N ie u w p o o rt, w h ich  w ere s ta rted  la te r, even show  rises o f 2.3 m m /y  and 2.6 m m /y. F u rthe r 

research has show n th a t th e  average rise is th e  re su lt o f an average linea r rise o f 18 cm / 
ce n tu ry  and a s inuso id  f lu c tu a tio n  (consequence o f the  s low  v a r ia tio n  o f th e  angle  fo rm ed 

by ea rth , sun and moon). The tim e  series fo r  the  Belgian coast is n o t long  enough y e t to  be 
ab le to  m ake s ig n if ic a n t s ta tem en ts  con ce rn in g  th e  possib le  acce le ra tion  o f the  sea level 

rise. W ha t has been proved is th a t the  rise is m ore p ronounced a t h igh t id e  than  a t low  tide .

.  annua l average 
*  N ieuw poo rt

 linear trend
N ieuw poo rt

.  annua l average 
*  Oostende

_ _  linear trend 
Oostende

^  annua l average 
Zeebrugge

 linear trend
Zeebrugge

M
IR

A
-T

2007 
:iim

a
te

c
h

a
n

g
e

3.12



3.13 Surface w ater quality

©  Pressure on surface w a te r from  households, 
com panies and a g ricu ltu re

DPSIR

pressure on su rface  w a te r (1992=100)
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Pollu tant loads from households, companies and agriculture put pressure on the surface 

w ater
The in d ic a to r shows th e  p o llu ta n t loads o f COD (chem ical oxygen dem and), N (n itrogen) and 

P (phosphorus) w h ich  a c tu a lly  end up in the  surface  w a te r. D om estic p o llu tio n  loads have 

g ra d u a lly  declined  due to  th e  expansion and im p ro ve m e n t o f the  p u b lic  w aste  w a te r 
t re a tm e n t n e tw o rk . As a re su lt o f m ore s tr in g e n t d ischarge standards, b e tte r en fo rcem ent, 

th e  in tro d u c tio n  o f c leaner p ro d u c tio n  m ethods, the  e n v iro n m e n ta l ta x  on in d u s tr ia l w aste  

w a te r and increased e n v iro n m e n ta l awareness, m any com panies (MIRA sectors in du s try , 

energy and tra d e  & services) have made a big e f fo r t  to  reduce p o llu ta n t loads. This e ffo r t 

resu lted  in a ve ry  m arked decrease in the  p o llu ta n t loads d u rin g  th e  1990s. Since the n , the  

decrease is less strong. For th e  f ir s t  tim e  in 2006 the re  was a rise in p o llu ta n t loads. In the  

com ing  years, i t  w ill becom e c lea r w h e th e r i t  concerns a chang ing  tre nd . P o llu ta n t loads 
fro m  the  use o f fe r t i l is e r  in a g ricu ltu re  have decreased much less.

pressure on surface w ater agricu lture  

P N

households 

N COD P

companies 

N COD P

reduction 2006 vs. 1992 (%) 8.7 19.4 39 5 40.2 42.0 64.8 68.5 80.9



Surface w a te r q u a lity  

©  N u trie n ts  and oxygen-re lated param eters in surface w a te r S

c o n c e n tra tio n  (1992=100)
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The results of the  MAP m onito ring  netw ork  w ere not included in this analysis.

Source: VM M

C om plex in te rp la y  o f fa c to rs
The p res e n c e  o f  a s u f f i c i e n t l y  h igh  c o n c e n t r a t i o n  o f  d is s o lv e d  o x y g e n  (02) is e x t r e m e ly  

i m p o r t a n t  f o r  t h e  l i fe  in t h e  w a te r .  The p re s e n c e  o f  o x y g e n - b in d in g  s u b s ta n c e s  in w a t e r  

d ec reases  t h e  o x y g e n  c o n c e n t r a t i o n  and  can be e s t im a t e d  by  m e a n s  o f  c h e m ic a l  o x id a t i o n  

(ch em ic a l  o x y g e n  d e m a n d  o r  COD). N i t r o g e n  a nd  p h o s p h o r u s  are  i m p o r t a n t  n u t r i e n t s  o r  

p la n t - f e e d in g  e le m e n ts  w h i c h  a re  e s s e n t ia l  f o r  t h e  g r o w t h  o f  p la n ts .  N i t r o g e n  can be ta k e n  

u p  by  p la n ts  in t h e  f o r m  o f  a m m o n ia  (NH4) o r  n i t r a t e  (N03). P h o s p h o ru s  is ta k e n  u p  as 

d is s o lv e d  ( o r th o ) p h o s p h a te  (0-PO4). N i t r o g e n  a nd  p h o s p h o r u s  c o m p o u n d s  p la y  an 

i m p o r t a n t  ro le  in t h e  u n d e s i r a b le  p rocess  o f  e u t r o p h i c a t io n .  E u t r o p h i c a t i o n  im p l ie s  t h a t  

t h e r e  a re  t o o  m a n y  n u t r i e n t s ,  w h i c h  leads  t o  an e x p lo s iv e  g r o w t h  o f  p l a n t  l i f e  in a 

w a te r c o u r s e ,  r e s u l t i n g  in e.g. a lgae  b lo o m s .

W a te r q u a lity  s tag na te s

M ost pa ram e ters  im proved  n o ta b ly  d u rin g  the  1990s. H ow ever, n itra te  co n ce n tra tio n s  
f lu c tu a te d . Since then, l i t t le  o r no im p ro ve m e n t has been observed. The cause o f th is  can be 

fou nd , f irs t ly ,  in the  p o llu ta n t loads, w h ich  have h a rd ly  decreased ove r th e  past fe w  years.

In o r d e r  t o  a ch ie v e  t h e  c u r r e n t  s t a n d a r d s  and  f u t u r e  ta rg e ts ,  t h e  f i r s t  t h i n g  t h a t  is n ee d e d  is 

a f u r t h e r  r e d u c t io n  o f  p o l l u t a n t  loads. S econd ly ,  i t  w i l l  be n e ce ssa ry  t o  i m p r o v e  s t r u c tu r a l  

c h a r a c te r i s t i c s  a nd  c lean  up  w a t e r c o u r s e  s e d im e n ts  in o r d e r  t o  b o o s t  t h e  s e l f - c le a n in g  

p o t e n t ia l  o f  w a te rc o u rs e s .

93

1994 1998 2002 2006

0-PO4 (mg P/I) 0.8 0.7 0.6 0.5

O2 (mg/l ) 6.7 7-2 7-2 7-2

NH4 (mg N/l) 44 3-2 2.6 31

NO3 (mg N/l) 5-5 6.6 4.0 3-9

COD (mg O2/I) 80.3 55-5 48.9 42-7
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Surface w ater quality

©  Belgian Biotic Index DPSIR
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Source: VM M

Invertebrates te ll a m ultifaceted story
B io log ica l w a te r q u a lity  is assessed us ing  th e  Belgian B io tic  Index  (BBI), an index based on 

th e  presence o r absence o f aq u a tic  m a cro -inve rteb ra tes , b igger in ve rte b ra te s  w h ich  can be 

observed w ith  the  naked eye, such as insects (larvae), m olluscs, crustaceans, w orm s, etc. 

The BBI assesses the  q u a lity  o f a w a te rcou rse  as a b io tope . The physico-chem ica l q u a lity  o f 
th e  w a te r co lum n is b u ta  p a rt o f th a t -  a lb e it a ve ry  im p o rta n t pa rt. The q u a lity  o f the  

w a te rcou rse  sed im en t and the  s tru c tu ra l cha rac te ris tics  o f the  w a te rcou rse  are o th e r 
im p o rta n t elem ents.

Biological q u ality  still very insufficient
D urin g  the  2006 m easurem en t cam paign the  BBI was d e te rm in ed  a t 660 m easurem ent 

po in ts . 30%  o f the  m easurem en t po in ts  scored in the  q u a lity  classes ‘good ’ o r ‘very  good ’ 

and th e re fo re  m e t the  p rescribed  Flem ish basic q u a lity  s tandard  (BBI >7). This 30 % is s till a 
long  w ay fro m  the  40 % aim ed fo r  in 2007. The b io lo g ica l q u a lity  o f nea rly  h a lf o f the  

m easurem en t p o in ts  (44%) was average, w h ile  a t 14%  o f th e  m easurem en t po in ts  the  
b io lo g ica l q u a lity  was poor. A t a p p ro x im a te ly  11 % o f the  m easurem en t p o in ts  the  

b io lo g ica l q u a lity  was ve ry  poor. Since the  be g inn in g  o f th e  1990s th e re  has been a po s itive  

e vo lu tio n , b u t in re ce n tye a rs  ve ry  l i t t le  im p ro ve m e n t can be seen.



Surface water quality

©  Fish index DPSIR
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C o n ve rtin g  ca tch  d a ta  in to  in d e x  scores

The eco log ica l s ta tus  o f w a te rcourses is de te rm in ed  w ith  th e  he lp o f assessm ent system s 

w h ich  eva lu a te  d if fe re n t eco log ica l q u a lity  e lem ents. Fish is one o f those  q u a lity  elem ents. 

Based on the  n a tu ra l cha rac te ris tics  o f th e  fish  co m m u n ity , a score system  has been 

developed fo r  each w a te r type . These fish  ind ices  in te g ra te  the  e va lu a tion  o f d iffe re n t 
aspects o f the  local fish  co m m u n ity  (e.g. nu m ber o f f is h  species, pe rcentage o f p re d a to ry  

fish , etc.). The fin a l score is assessed in an analogous, q u a lita tiv e  way, e va lu a tin g  the  fish  
c o m m u n ity  as a w hole . This makes i t  possib le  to  com pare  th e  resu lts  fo r  d if fe re n t types o f 

w ate rcourses.

Fish are s t i l l  in  a d i f f ic u lt  s itu a t io n

None o f th e  794 m easurem ent p o in ts  in Flem ish w ate rcourses (2002-2007) has an e xce lle n t 

q u a lity . In the  w h o le  o f F landers, o n ly  4%  o b ta ined  a good score. M o s t m easurem en t po in ts  
o b ta ined  an average (31 %) o r in s u ff ic ie n t (45 %) score; 1 o u t o f 5 scored bad ly  (20 %).

From th e  com parison  o f m easurem ent p o in ts  w h ich  w ere also sam pled in th e  period 

1996-2001, i t  is c lea r th a t ju s t  ove r h a lf d id  n o t show  any change, a t 30%  o f the  

m easurem en t p o in ts  th e  s itu a tio n  had im proved  and a t a p p ro x im a te ly  18%  the  q u a lity  o f 
th e  fish  co m m u n ity  had d e te rio ra ted .
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_  Q uate rnary 
A q u ife r systems

|—i Camplne 
A q u ife r system

|—i O ligocene 
A q u ife r system

Ledo-Paniselian 
I  Brusselian 

A q u ife r system

|—i leperian
A q u ife r system

|—i Paleocene 
A q u ife r system

_  Cretaceous 
A q u ife r system

■  Sokkel

Source: G roundw ater perm its databank, W ater division, VM M  (2006)

Total perm itted volum e decreases
G ro u n d w a te r is h ig h -q u a lity  w a te r w ith  a m u ch  m ore s tab le  co m p o s itio n  than  surface 
w a te r. Hence, g ro u n d w a te r is m ore a tt ra c tiv e  fo r  tap  w a te r s u p p ly  and in d u s tr ia l use. To 

pum p g ro u n d w a te r a p e rm it is requ ired . A t th e  s ta r t o f 2006 the  to ta l p e rm itte d  vo lum e  fo r 

th e  p ro d u c tio n  o f tap  w a te r was 262.5 m illio n  m 3/y e a r and fo r the  o th e r secto rs (ind us try , 
energy, tra de  & services and a g ricu ltu re ) 165.7 m illio n  m3/yea r. 42%  o f th e  to ta l pe rm itte d  

vo lum e  corresponds to  th e  Cam pine A q u ife r system  (75 % tap  w a te r supp ly  and 25%  o th e r 
sectors). The Q ua te rna ry  accounts fo r  20 % o f th e  p e rm itte d  vo lum e (47 % tap  w a te r 

p rov is ion , 53 % o th e r sectors).

Small a b s tra c tio n s  (<500 m3/year), how ever, do n o t re qu ire  a p e rm it, and i t  is suspected th a t 

th e re  are a lo t  o f illega l ab s trac tio ns  as w e ll. F u rthe rm ore , the  p e rm itte d  vo lum e  o ften  
d iffe rs  fro m  the  real abstrac ted  a m o u n t o f g ro u n d w a te r because com panies tend  to  leave a 

m arg in  in th e ir  p e rm it a p p lica tio n . The to ta l p e rm itte d  vo lum e  is th e re fo re  an in com p le te  

v ie w  o f th e  to ta l a m o u n t o f g ro u n d w a te r w h ich  is abstrac ted  in Flanders.

Groundwater supply under pressure
The Sokkel, w ith  approx. 5 % o f the  p e rm itte d  vo lum e, does n o t seem very  s ig n ifica n t, b u t in 
W est Flanders the  p ro d u c tio n  o f tap  w a te r from  g ro u n d w a te r la rg e ly  makes use o f the  

Sokkel (the Kolen kalk), and th e  in d u s try  in the  sou th  o f East and W est F landers is h igh ly  
de pend en t on i t  as w e ll. M oreover, in c o n fo rm ity  w ith  the  European W a te r F ram ew ork 

D irec tive , th e  a b s tra c tio n  o f g ro u n d w a te r has to  be in accordance w ith  the  cap ac ity  o f the  

w a te r system . For th e  Sokkel th is  w o u ld  mean a p p ro x im a te ly  a 75%  decrease in the  
a b s tra c tio n  fo r  in d u s try  and a g ric u ltu re  w ith  respect to  2000. The a b s tra c tio n  in the  

K o lenka lk  has a lready  been p a rtly  reduced, e.g. v ia  th e  supp ly  o f d r in k in g  w a te r from  

W allon ia . In 2000,12 m illio n  m3 o f g ro u n d w a te r was p e rm itte d  fo r  a b s tra c tio n  by 

a g ric u ltu re  and in d u s try  fro m  the  Sokkel, w hereas in 2006 o n ly  8 m illio n  m 3 was p e rm itte d  

( -3 2 % ).

3.14 W ater balance
©  Permitted volume for groundwater abstraction DP 51

p e rm it te d  vo lu m e  (m illio n  m :i/y)

p u b lic  ta p  w a te r s u p p ly  com pan ies
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©  W ater availability in Flanders D SR
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W ater shortage in Flanders due to  high population density
Th e a n n u a l average w a te r a v a ila b il ity  is the  sum o f th e  average annual p re c ip ita tio n  surp lus 

(p re c ip ita tio n  - eva po ra tion ) and h a lf o f the  w a te r th a t en ters  F landers from  ne ig h b o u rin g  
reg ions and cou n tries  every year, d iv ided  be tw een th e  num ber o f in h a b ita n ts  in Flanders.

The long -te rm  annual average w a te r a v a ila b ility  in Flanders shows a fa llin g  tre nd  be tw een 
2000 and 2006. This fa ll is exc lus ive ly  de te rm in ed  by th e  p o p u la tio n  g ro w th  in the  period 

u n d e rs tu d y . The long -te rm  annual average w a te r a v a ila b ility  is lo w e r than  1000 

m3/in h a b ita n t/y e a r. This means th a t, on a g loba l scale, Flanders is regarded as a region w ith  
a serious w a te r shortage. The h igh p o p u la tio n  de n s ity  in Flanders is th e  cause o f th is.

Yearly fluctuations in w ater availab ility  as a result of varia tion in the precipitation  

pattern
The c u rre n t annual average w a te r a v a ila b ility  show s g rea t v a r ia tio n s  be tw een 2000 and 
2006. This in d ic a to r is very  d e pend en t on th e  p re c ip ita tio n  surp lus. In pe riods w ith  a lo t o f 

p re c ip ita tio n , w a te r a v a ila b ility  is h igher, w h ile  in re la tive ly  d ry  years i t  is low er. The in flo w  
fro m  n e ig h b o u rin g  reg ions so ftens  th is  p a tte rn  som ew hat.

annual average w ate r ava ila b ility  
(m3/in h a b ita n t/y )

2000 2001 2002 2003 2004 2005 2006

long-term  w ate r ava ila b ility 872 870 865 861 857 848 841

curren t w ater ava ila b ility 860 1466 1355 54 612 223 539

lo ng -te rm  
I  w a te r  

a v a ila b ility

c u rre n t 
I  w a te r  

a v a ila b ility
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(?) Risk of damage from floods S
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Risk mapped
Floods are a na tu ra l and hence un avo idab le  phenom enon. B ut hum an actions can in flue nce  

th e  risk o f floo ds  and an excess o f w a te r. The risk  o f dam age fro m  a flo o d  is de te rm in ed  by 
th e  chance o f flo o d in g , w a te r de p th  and c u rre n t speed in th e  floo ded  area and the  

econom ic va lue  o f the  loca tion . The econom ic dam age per area is b iggest fo r  houses, 

in d u s tr ia l prem ises, etc. A g ric u ltu ra l land has a lo w e r econom ic va lue  per area, b u t due to  
th e  large area occupied by a g ricu ltu re , the  share o f a g ric u ltu re  in th e  to ta l risk o f dam age is 

n o t neg lig ib le . Before, floo ds  w ere  fo u g h t loca lly . Now, th e  Flem ish go ve rn m e n t gives 
pre fe rence to  sou rce-o rien ted  m easures, then  to  e x tra  b u ffe rin g  and sto rage v ia  (na tu ra l) 

flo o d p la in s . O nly a fte r th a t comes d ra inage and th e  securing  o f con s truc tio ns .

Risk in large w ater m anagem ent plans
The maps above show  p a rt o f th e  risk maps fro m  the  Sigma plan. The risk  (le ft) is s tro n g ly  
reduced by th e  p lanned ac tions (righ t), b u t i t  is n o t reduced to  zero. No m a tte r how  much 

one trie s  to  reduce the  risk o f floo ds , the re  can a lw ays be un foreseen events such as the  

b u rs tin g  o f a d ike. F u rthe r re d u c tio n  o f th e  risk is o n ly  possib le  by in ve s tin g  huge am oun ts  
o f m oney, w h ich  is n o t acceptab le  anym ore , e ith e r f in a n c ia lly  o r socia lly.

C u rre n tly  an In teg ra ted  Coastal Safety Plan is be ing  e lab ora ted , as w e ll as risk ca lcu la tions  
fo r  th e  re nova tio n  o f dams a long  th e  Dender. O nly the  re p lacem ent o f dams and sluices w ill 

reduce the  risk by nearly  20 %. And besides a re d u c tio n  o f th e  risk (damage) th e re  are also 
p o s it ive  e ffec ts  w ith  regard to  o p e ra tio n a l se cu rity  and nav iga tion .

■  500 - < 5 000

■  5 000 - < 20 000
A

1000 2000 m



©  Recently Flooded Areas (RFA)
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Historical floods versus recently flooded areas
The map o f re cen tly  floo ded  areas (RFA) show s those areas in Flanders w h ich  have re cen tly  
(1998-December 2005) floo ded  a t least once and hence are sens itive  to  floo d ing .

A
99

The RFA map la rg e ly  overlaps w ith  the  areas w h ich  had floo ded  in the  past and are 
th e re fo re  considered  n a tu ra lly  flo o d a b le  areas (NFA). However, a p p ro x im a te ly  35 % o f the  

RFA fa ll ou ts id e  the  NFA. This can be exp la ined , in pa rt, because n o t a ll floo ds  in th e  past 
cou ld  be m apped adequa te ly . However, o th e r fac to rs  p lay a ro le  as w e ll: th e  c u rre n t 

p ro te c tive  in fra s tru c tu re  m ay have changed the  na tu ra l course o f th e  rivers, w ate rcourses 

may have been d isp laced (e.g. as a re su lt o f broken th ro u g h  meanders) and peak flo w  rates 
are la rger now, w h ich  increases the  risk  o f floods.

M odelling to  protect from fu ture floods
C on tro lled  flo o d p la in s  a t c ruc ia l lo ca tio ns  have to  co lle c t the  excess w a te r d u rin g  periods 

o f excessive ra in fa ll. This w ay, areas w h ich  have floo ded  re cen tly  and w here  th e re  is a high 
risk o f dam age can be p ro te c te d  from  fu tu re  floods. The se lec tion  o f loca tio ns  fo r co n tro lle d  

f lo o d p la in s  is done v ia  models.

M
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©  Studied and p o llu te d  sites DPSIR
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76 200 high-risk sites in Flanders
Soil p o llu tio n  is caused by econom ic o r p r iva te  risk a c tiv itie s . Sites on w h ich  these a c tiv itie s  

are carried  o u t o r w ere  carried  o u t in the  past are c lass ified  as h igh -risk sites. The nu m ber o f 

h igh -risk  s ites in F landers is es tim a ted  a t 76 200. For these s ites an e x p lo ra to ry  soil survey 
(ESS) has to  show  w h e th e r th e y  are p o llu te d  o r not.

A step-by-step procedure
A ccord ing  to  the  MINA plan 3 (2003-2007) ta rg e t, 30 % (or 22 500 sites) o f h igh -risk  land has to  

be s tud ied  by 2007. This ta rg e t was reached because in 2006 an e xp lo ra to ry  soil survey was 
com p le ted  fo r 25 213 sites.

Based on the  e xp lo ra to ry  soil survey i t  is de te rm in ed  w h e th e r a d e scrip tive  soil survey is 
necessary. A de sc rip tive  so il survey (DSS) de te rm in es  w h e th e r re m e d ia tio n  o f the  soil 

p o llu tio n  is requ ired . This s tu d y  has a lready been carried  o u t fo r  6 675 sites, w h ich  is 29%  o f 

th e  es tim a ted  re qu ired  num ber. If soil re m ed ia tion  is necessary, a so il re m e d ia tio n  p ro jec t 
(SRP) is draw n up and th e  soil re m e d ia tio n  w o rks  (SRW) are carried  ou t.

study phase estim ated required 
number

number com pleted progress(%)

ESS 76 200 25213 33-1

DSS 23000 6675 29

SRP 11000 2694 245

SRW 11000 618 5-6



©  Pollu ted sites per m u n ic ip a lity S R
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Risks of soil pollution
In o rd e r to  d e te rm in e  th e  g ra v ity  o f the  so il p o llu tio n  and the  need fo r  so il re m ed ia tion , a 

risk assessm ent is pe rfo rm ed . This consis ts  o f th re e  parts:
• risk to  hum ans;

• risk to  p lan ts , an im a ls  and ecosystems;

• risk o f spread ing  to  g ro u n d w a te r, a ir and surface w ate r.
In o rd e r to  be ab le  to  e s tim a te  the  c u rre n t s ta te  o f so il p o llu tio n  in Flanders, we take  in to  

acco un t the  num ber o f s ites a t w h ich  a h igh -risk  econom ic a c t iv ity  is pe rfo rm ed  (h igh-risk 
sites) and th e  num ber o f s ites a c tu a lly  s tud ied  and po llu ted .

Polluted sites in Flemish industrial areas
This map shows per m u n ic ip a lity  th e  share o f in d u s tr ia l area w h ich  has been exam ined and 

is p o llu te d  com pared to  the  to ta l area in te nded  fo r  in d u s tr ia l use acco rd ing  to  th e  reg iona l 

plan. M u n ic ip a litie s  w here  m ore than  50%  was exam ined and p o llu te d  are m a in ly  located 
a round th e  in d u s tr ia l axes o f th e  Brussels-Rupel channel, the  E17, th e  E19 and in in d u s tr ia l 

core areas. I t  is rem arkab le  th a t in several m u n ic ip a litie s  less than  25%  o f the  to ta l area o f 
in d u s tr ia l land was exam ined. I t  is possib le  th a t i t  concerns recen t in d u s tr ia l sites, w here  

com panies es tab lished them se lves a fte r the  soil re m e d ia tio n  decree came in to  e ffec t, so 

th a t th e y  w ere n o t y e t ob liged  to  carry  o u t soil surveys. They cou ld  be in d u s tr ia l prem ises 

w here  fe w  com panies under the  o b lig a tio n  to  carry  o u t th e  survey are estab lished . It is also 

possib le  th a t several com panies w ish  n o t to  com p ly  w ith  the  o b lig a tio n  to  carry  o u t the  

survey.
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Soil

©  Soil erosion in Flanders DPS R
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W ater washes aw ay th e  soil
Soil eros ion  by w a te r is one o f th e  processes w h ich  a ffe c t the  Flem ish soils and have 

nega tive  im pacts fo r  hum ans and na ture :

• The th ickness o f the  fe r t i le  top  so il laye r decreases, w h ich  in th e  lo n g te rm  can re su lt in 
decreasing  crop y ie lds  and a d rop  in th e  n a tu ra l b u ffe r in g  and f i l te r in g  capac ity  o f the  

soil.

• D uring  heavy ra ins (especia lly  in s p r in g a n d  sum m er) in tense soil e ros ion  can cause local 
nu isance as a re su lt o f m u ddy  floods.

• Soil eros ion  leads to  h igh sed im en t pressure in Flem ish w ate rcourses, m a k in g th e m  (as 
w e ll as m any s to rm  w a te r ba la nc ing  basins) s i l t  up qu ick ly . This leads to  a he igh tened  risk 

o f floo d ing .
• Soil eros ion  causes th e  d e p o s itio n  o f n u tr ie n t-r ic h  sed im en t in va lley  areas. This 

d im in ishes  th e  na tu ra l q u a lity  o f those  areas.

Big differences w ith in  Flanders
Each yea r approx. 2 m illio n  ton nes  o f soil m a te ria l is eroded and approx. 0.4 m illio n  tonnes 

o f th is  sed im en t ends up in th e  w ate rcourses. The m easure in w h ich  soil eros ion  occurs 
depends on th e  p re c ip ita tio n , the  re lie f, th e  soil typ e  and the  soil use. As a resu lt, eros ion  is 

m a in ly  a p rob lem  in the  sou th  o f F landers. This h il ly  region w ith  a h igh pe rcentage o f loam y 
and sandy loam  soils is much m ore prone to  soil e ros ion  than  the  sandy soils in the  f la t te r  

n o rth  o f F landers. The average so il loss can a m o u n t to  10 or even m ore than  20 ton nes  per 

hecta re  per year, de pend ing  on the  loca tion . M u n ic ip a litie s  can ob ta in  subsid ies fo r 
d ra w in g  up an an ti-e ros ion  plan, and fo r ca rry in g  o u t sm all-scale an ti-e ro s ion  w orks 

(co n s tru c tio n  o f s ed im en t co lle c tio n  basins and grass s trip s  a long p lo t boundaries, 

a d a p ta tio n  o f crop ro ta tio n  and g ro w in g  m ethods). Farmers can sign an ti-e ros ion  

m anagem en t agreem ents w ith  the  Flem ish Region (p la n tin g  o f s trip s  o f grass, d ire c t sow ing  

and p lough less tillage ).
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Flanders is herm etically sealed
In m any places, th e  Flem ish so il is h e rm e tica lly  sealed by houses, roads and o th e r 

con s truc tio ns . This im p lie s  a loss o f the  o rig in a l fu n c tio n s  o f th a t so il, such as a g ric u ltu re  or 

fo re s try . The sea ling  o f na tu ra l soils also in fluences th e  hyd ro log ica l sta tus: the  w a te r 

can no t in f i l t ra te  anym ore  and runs o f f  v ia  th e  paved surface, causing the  soil to  d ry  out. 

M oreover, the  open space becomes fra gm e n ted  by th e  presence o f th a t paved surface.

Paved surface in Flemish m unicipalities
179 843 ha o r 13.3 % o f th e  F lem ish so il is sealed. There are s t i l l  a fe w  areas in F landers w h ich  

con ta in  m u n ic ip a litie s  w here  the  percentage o f sea ling  is low e r than  15 %, espec ia lly  in the  

W esthoek, South L im burg  and M eetjes land. 20%  o f th e  surface  in m o s t m u n ic ip a litie s  

s itu a te d  in the  F lem ish D iam ond (Ghent, A n tw e rp , Leuven and Brussels) is sealed. The 

pe rcentage o f sea ling a long th e  coa s tlin e  is re la tive ly  h igh as w e ll, especia lly  in com parison 

w ith  the  nearby W esthoek.
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©  Land use DP SIR
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Pressure on th e  open space

T h e  t o t a l  b u i l t - o n  a r e a  in F la n d e r s  i n c r e a s e d  b y  577  k m 2 o r  3 2 %  b e t w e e n  1 9 9 0  a n d  2006.  In 

2 0 0 6 , 1 7 %  o f  t h e  a r e a  o f  F la n d e r s  (13 522  k m 2) is b u i l t  up. In 1990 ,  th is  w a s  13 % .  Th is  i n c r e a s e  

ca n  m a i n l y  be a t t r i b u t e d  t o  t h e  b u i l d in g  o f  h o u s e s ,  w h i c h  rose  b y  3 4 %  a n d  n o w  o c c u p ie s  

13  %  o f  t h e  b u i l t - o n  a r e a .  T h e  a r e a  o c c u p ie d  b y  i n d u s t r ia l  b u i l d in g s  rose  s h a r p l y  as w e l l ,  by  

3 6 % .  T h e  a r e a  used up  by b u i l d in g s  f o r  t r a d e  an d  se rv ic e s  in c r e a s e d  b y  23 % . As a r e s u l t  of  

all th is  b u i l d in g ,  6 2 8  k m 2 o f  o p e n  s p a c e  (incl. a g r i c u l tu r a l  la n d ,  fo re s ts ,  parks )  ha s  b e e n  lost .

The u rb a n isa tio n  o f F landers co n tinues

F l a n d e r s  is c h a r a c t e r i s e d  b y  a d e n s e l y  b u i l t - u p  la n d s c a p e  an d  u r b a n i s a t i o n  is st i l l  o n  t h e  

rise. This  rise  h as  i m p a c t  in d i f f e r e n t  areas:

• loss o f  c u r r e n t  a n d  f u t u r e  soil  f u n c t io n s :  e.g. t h e  d i s a p p e a r a n c e  o f  f o r e s ts  o r  t h e  b u i l d in g  

up  o f  o p e n  spaces;

• soil s e a l in g ,  w h i c h  r e s u l t s  in t h e  d i s t u r b a n c e  o f  t h e  w a t e r  b a la n c e ;

• f r a g m e n t a t i o n  o f  t h e  o p e n  s p a c e  (e.g. fo re s ts ,  a r a b l e  lan d )  by  d i v id in g  la rg e  a re a s  i n to  

s m a l l e r  pieces.

surface area 
(km2)

houses industria l
bu ild ings

bu ild ings for 
trade & services

others* vacant area non-surveyed
area

1990 1305 217 185 77 10 842 895

1994 1444 249 200 84 10635 910

2000 1624 281 221 89 10374 932

2006 1745 296 228 92 10214 946

* ruins, monuments, buildings fo r sport
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F ra g m e n ta tio n  a ffe c ts  n a tu re  and th e  landscape

As a r e s u l t  o f  t h e  s t i l l  i n c re a s in g  b u l l t - o n  a rea  In F lande rs ,  t h e  o p e n  space  has been 

f r a g m e n t e d  i n t o  s m a l l  a reas  o r  f r a g m e n t s  w h i c h  are  s u r r o u n d e d  by  o t h e r  f u n c t i o n s  such  as 

c o m p a n y  p rem is e s ,  ro ad s  and  r e s id e n t ia l  areas. In o r d e r  t o  e s t im a t e  th i s  f r a g m e n t a t io n ,  t h e  

n u m b e r  o f  f r a g m e n t s  o f  o pe n  space  in F la nd e rs  p e r  s q u a re  k i l o m e t r e  and  t h e  s ize o f  th e s e  

f r a g m e n t s  is m e as u re d .  L i t t l e  f r a g m e n t e d  a reas  a re  c h a ra c te r i s e d  b y  a s m a l l  n u m b e r  o f  

f r a g m e n t s  w i t h  a la rg e  a v e ra g e  s u r fa c e  area. H ig h ly  f r a g m e n t e d  a reas  c o n s is t  o f  a la rge  

n u m b e r  o f  f r a g m e n t s  w i t h  a s m a l l  a v e ra g e  s u r fa c e  area. The l i t t l e  f r a g m e n t e d  a reas  in 

F la nd e rs  a re  s i t u a t e d  In th e  W e s th o e k ,  t h e  M e e t je s la n d  and  t h e  S c h e ld t  Po lders . S t ro n g  

f r a g m e n t a t i o n  o ccu rs  m a in l y  in a nd  n e a r  c i t ies ,  b u t  a lso  in th e  F le m ish  D ia m o n d  and  in th e  

a rea  b e tw e e n  R oese lare  and  K o r t r i jk .

The i m p a c t  o f  f r a g m e n t a t io n  is d ive rse :  e c o lo g ic a l  d e t e r io r a t i o n  r e s u l t i n g  f r o m  is o la t io n  

and  less s o l i d a r i t y  b e tw e e n  c o m m u n i t i e s ,  a loss o f  q u a l i t y  o f  t h e  lan d s c a pe ,  a nd  m o re  

lo c a t io n s  s u f f e r i n g  d i s t u r b a n c e s  such  as n o ise  n u is a n c e  a nd  a ir , w a t e r  a n d  so il  p o l l u t i o n .



3 .1 7  Waste
Collected am oun t o f household w aste  DP SIR

©  to ta l ©  residual waste
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Total volum e of household w aste has stabilised
U n til 2000 the  annual vo lum e o f co llec ted  househo ld  w aste  g rew  c o n tin u a lly . Since then , 
th e  a m o u n t seems to  have s tab ilised . In 2006,88 k tonnes less w ere co llec te d  than  in 2005. 

This is m a in ly  due to  th e  reduced a m o u n t o f res idua l w aste  (-37 ktonnes) and separa te ly  
co llec ted  c o n s tru c tio n  and d e m o litio n  w aste  (-61 ktonnes), w ood w aste  (-15 ktonnes) and 

vegetab le , f r u i t  and garden w aste  (-8.5 ktonnes). F o ra  nu m ber o f o th e r flow s , the  a m oun t 

increased: fo r instance, the  a m o u n t o f sep ara te ly  co llec ted  paper and cardboard  increased 
by 20 ktonnes. The d rop  in the  to ta l a m o u n t o f househo ld  w aste  can p a rtly  be exp la ined by 

a b e tte r s ep ara tio n  o f th e  w aste  genera ted  by inde pen den t p ro fess iona ls  and sm all 
businesses from  th e  househo ld  w aste  s ta tis tics .

Residual waste ta rg et alm ost achieved
In th e  pe riod  1995-2003 the  a n n u a lly  co llec ted  a m o u n t o f res idua l w aste  was halved.

A fte r th a t, th e  a m o u n t rem ained fa ir ly  stab le . N everthe less, in 2006 7 kg less o f residua l 

w aste  per in h a b ita n t was co llec ted  than  in 2005. Every in h a b ita n t no w  pu ts o u t an average 
o f 154 kg o f res idua l waste . This means th a t th e  ta rg e t fo r  2007 (a m axim um  o f 150 kg o f 

res idua l w aste) has a lm o s t been reached.

Separate collection celling reached?
The share o f househo ld  w aste  w h ich  was co llec ted  sep ara te ly  increased fro m  18 % in 1991 

to  70 % in 2002. The ta rg e t o f 69%  o f sep ara te ly  co llec ted  w aste  in 2007 has th e re fo re  been 

reached w e ll in tim e . Since 2002 the  share o f sep ara te ly  co llec ted  w aste  has hovered around 

70-71 %.

am ount o f household waste 
(ktonnes)

1991 1995 2003 2004 2005 2006 ta rge t
2007

residual waste 1912 1911 961 960 977 939

separately collected waste 428 977 2 255 2390 2 36O 2 310

to ta l 2341 2888 3216 3 349 3 337 3 249 3059

 ta rg e t 2007

sepa ra te ly  
]  co llec ted  

w aste

I  res idua l w aste
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©  Processing o f household w aste  DP SIR

a m o u n t o f h ou seho ld  w aste  (m ill io n  tonnes)
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M ost household w aste is recycled, composted or incinerated
P reven ting  w aste  is th e  f ir s t  p r io r ity  o f th e  w aste  po licy. W aste w h ich  can no t be prevented  

shou ld  be processed w ith  th e  g rea te s t possib le  respect fo r  th e  e n v ironm en t. Re-use comes 

in the  f irs t  place, fo llo w e d  by recyc ling  and com posting . A fte r th a t com es in c in e ra tio n  w ith  

energy recovery. L a n d fillin g  is th e  las t o p tion .

The to ta l a m o u n t o f househo ld  w aste  co llec te d  in 2006 was d is tr ib u te d  as fo llo w s  ove r the  

d iffe re n to p tio n s :

• 2%  was re-used

• 67%  was recycled o r com posted

• 2 % was p re -trea ted  (dried-separated)

• 26 % was inc ine ra te d

• 3 % was la n d fille d

Landfilling decreased sharply, pre-treatm ent is making a start
Between 1991 and 2001 th e  share o f la n d fille d  househo ld  w aste  decreased sharp ly . A fte r 

th a t, the  share rem ained fa ir ly  s tab le  d u rin g  several years. In 2006 the re  was a n o th e r 

cons ide rab le  decrease: 100 k tonnes less res idua l w aste  was la n d fille d  than  in 2005, reduc ing  
th e  share o f la n d fill in g  from  6%  to  3 %. This re d u c tio n  is th e  re su lt o f th e  s tr ic te r 

a p p lica tio n  o f the  ban on la n d fill in g  fo r  non-recyc lab le  fla m m a b le  househo ld  w aste  since 
1 January 2006. 8%  o f the  res idua l w aste  is no w  processed in th e  p re -tre a tm e n t in s ta lla tio n  

w h ich  was p u t in to  op e ra tio n  a t the  end o f 2005.

am ount o f household waste (ktonnes) 1991 1995 2003 2004 2005 2006

re-use 50 52 87 85 82 74

com posting /recycling 351 806 2 102 2 228 2 197 2159

pre-treatm ent (drying-separating) 0 0 0 0 1 72

inc ineration 844 812 809 822 834 831

land fillin g 1094 1212 219 214 205 100

I  re-use

I  co m p o s tin g

I  recyc ling

_  p re-trea tm ent 
®  (drying-separating)

I  in c in e ra tio n

I  la n d f ill in g
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©  A m ount o f in d u s tria l w aste  DP SIR

a m o u n t o f in d u s tr ia l w a ste  (m illio n  tonnes)

]  p r im a ry

]  secondary

20

io

1992 1993 1994 1995 1996 1997 1998 1999 2000* 2001* 2002* 2003* 2004* 2005* 

including w aste from  the  trade  & services sector
*  add itio nal subsectors taken  into account (light blue bar). Prim ary w aste results a t the m om ent w hen a 
product becomes w aste fo r th e  first tim e, i.e. w ith  the  first producer; secondary w aste is th e  w aste from  
th e  w aste processing companies. Figures calculated by extrapo la tion  of reported data. Error bars are the  
95 % confidence intervals fo r th e  to ta l q u an tity  of prim ary and secondary industrial w aste  respectively.

Source: OVAM

Production of prim ary industrial w aste not uncoupled ye t from economic grow th
In 2005 com panies produced 26.5 m illio n  tonnes o f p r im a ry  in d u s tr ia l waste; th is  accounts 

fo r  approx. 90 % o f the  to ta l a m o u n t o f p r im a ry  w aste  in Flanders. 69%  o f th e  p rim a ry  

in d u s tr ia l w aste  comes fro m  the  in d u s try , 25%  from  tra d e  & services, 5 % fro m  the  energy 

secto r and 1%  fro m  a g ricu ltu re .

A ccord ing  to  MINA plan 3 (2003-2007) the  a m o u n t o f p r im a ry  in d u s tr ia l w aste  in 2007 should  

be lo w e r than  in 2002, and i t  shou ld  be decoupled from  th e  econom ic g ro w th . The a n nua lly  

p roduced a m o u n t o f p r im a ry  in d u s tr ia l w aste  flu c tu a te s  a lo t. One o f th e  reasons fo r  th is  is 

th e  g rea t v a r ia tio n  in the  a m o u n t o f co n s tru c tio n  and d e m o litio n  waste. This makes i t  

d if f ic u lt  to  observe possib le  trends. If th e  co n s tru c tio n  secto r is le f t  o u t o f con s id e ra tion , 

w aste  p ro d u c tio n  rose a b it  fa s te r than  the  gross dom estic  p ro d u c t be tw een 2000 and 2005.

Prim ary w aste versus secondary w aste
The processing o f p r im a ry  in d u s tr ia l and househo ld  w aste  by w aste  processing com panies 

genera ted  9.3 m illio n  tonnes o f secondary w aste  in 2005. Secondary w aste  inc ludes (am ong 

o th e r th ings) the  w aste  com ing fro m  s o rtin g  fa c ilit ie s , res idua l w aste  fro m  recyc ling  

processes and the  b o tto m  ashes and fly  ashes from  in c in e ra tio n  p lan ts. The long e r the  

p rocessing cha in , the  m ore secondary w aste  is produced.

am ount o f industria l waste (m illion  tonnes) 1992 1996 2002 2003 2004 2005

prim ary waste 14.0 24.8 15-9 19.1 19-4 23.O

prim ary waste add itiona l sectors 3-1 2-9 3-0 3-5

secondary waste 3-3 6.6 8.1 8.2 7-6 9-3
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©  Processing o f in d u s tria l w aste  DP SIR

a m o u n t o f p r im a ry  in d u s tr ia l w a ste  (m illio n  tonnes)

□  te m p o ra ry  
s torage

□  c o n d it io n in g

use as 
I  secondary  

raw  m a te ria l

I  recyc ling
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including w aste from  the  trade  & services sector
Prim ary industrial w aste  results a t the m om ent w hen a product becomes w aste fo r the first tim e, i.e. 
w ith  the  firs t producer. Figures calculated by extrapo la tion  of reported data.
•  add itio nal subsectors taken  into account

Source: OVAM

Three quarters of prim ary industrial waste goes to  m aterial recovery
From a ll the  p r im a ry  in d u s tr ia l w aste  genera ted  in 2005,35%  w e n t d ire c tly  to  recycling , use 
as secondary raw  m a te ria l, in c in e ra tio n  o r la n d fill in g . The re m a in in g  65 % was pre-trea ted  

o r c o n d itio n e d  firs t. In the  end, fro m  the  to ta l a m o u n t o f p r im a ry  in d u s tr ia l w aste  produced 

in 2005, roughly :

• 75 % was recycled o r used as secondary raw  m a te ria l

• 13 % was inc ine ra te d

• 12 % was la n d fille d

Landfilling of flam m able industrial w aste remains a problem
A l i t t le  m ore than  h a lf o f the  la n d fille d  in d u s tr ia l w aste  ends up a t p u b lic  la nd fills . The 

a rriva l o f in d u s tr ia l w aste  a t p u b lic  la n d fills  has n o t decreased s ig n if ic a n tly  since 2002, and 

i t  even increased s lig h tly  in 2005 and 2006. An im p o rta n t p rob lem  is the  massive a rriva l o f 

fla m m a b le  w aste : in 2006, 63 % o f the  in d u s tr ia l w aste  received a t pu b lic  la n d fills  was 

flam m ab le . M ore than  h a lf o f th is  w aste  fe ll un der th e  ban on la n d fill in g . In o rde r to  

d iscourage la n d fill in g  o f fla m m a b le  in d u s tr ia l w aste , levies on la n d fil l in g  and in c in e ra tio n  

w ere  ad jus ted  on 1 January 2007. As a resu lt, fo r the  f ir s t  t im e  th e  la n d fil l in g  o f flam m ab le  

in d u s tr ia l w aste  a t th e  fu ll ra te  became m ore expensive than  inc in e ra tio n .

A m o u n t o f in d u s tr ia l w a s te  a t  public  la n d fills

(k to n n es ) 2000 2001 2002 2OO3 2OO4 2OO5 2006

to ta l 1912 1911 1436 I35O 1365 1467 1583

f la m m a b le  fra c tio n 1192 1150 863 879 808 921 992

f la m m a b le  fra c tio n , p a r t  u n d e r  

ban on la n d fillin g
819 550 523 436 534 583

including secondary w aste
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Air quality  based on the air quality  index
The q u a lity  o f the  a ir  can be eva lua ted  us ing  th e  a ir q u a lity  index (IRCEL). The a ir q u a lity  

index is based on co n tin u o u s  m easurem ents o f the  co n ce n tra tio n  o f ozone (0 3), n itrogen  

d io x id e  (NO2), su lp h u r d io x id e  (S0 2) and fin e  pa rtic les  (PM10) in th e  a m b ie n t a ir. These fo u r 

p o llu ta n ts  m a in ly  o r ig in a te  fro m  hum an a c tiv ity . The m easurem ents are carried  o u t a t 
d if fe re n t m easuring  s ta tio n s  in Belg ium  (te le m e tric  m o n ito r in g  n e tw o rk , VMM) and are 

pub lished  in th e  In te rn e to n  a d a ily  basis (w w w .irce lin e .b e ).

Index in Ghent improves, indices in A ntw erp and Veurne become worse
In 2006 the re  w ere  m ore m easurem ents sho w in g  a very good a ir q u a lity  in G hent than  in 

2005. However, the  to ta l num ber o f m easurem ents re su ltin g  in good o r very  good a ir q u a lity  

d id  n o t change. In Veurne and A n tw e rp  the  a ir q u a lity  in 2006 d e te rio ra te d  com pared to  

2005. The a ir q u a lity  index in 2006 is lo w e r in A n tw e rp  tha n  in the  o th e r m easuring  s ta tions.

http://www.irceline.be
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©  Access ib ility  o f urban green spaces D SR

in h a b ita n ts  w ith  green spaces w ith in  reach (%)

|  n e ig h b o u rh o o d  

I  area 

■  sec to r

I  c ity  o u ts k ir ts

A n tw e rp  G hen t A a ls t K o rtr i jk  Leuven Bruges

Source: Human Ecology D epartm ent, VUB (2005)

Insufficient green spaces in cities
The aim  o f the  Flem ish green po licy  is fo r every in h a b ita n t o f a c ity  to  have a t leas t 1 green 

space a t each fu n c tio n a l level (n e ighb ourhood , area, secto r, c ity , c ity  o u tsk irts ) w ith in  

reach. In 2003 nearly  all in h a b ita n ts  o f th e  exam ined c itie s  had urban and suburban green 
spaces w ith in  reach. A t secto r level, how ever, o n ly  in A a ls t all in h a b ita n ts  had a t least one 

green space w ith in  reach. Especia lly in K o rtr ijk  and G hent th e  s itu a tio n  was in s u ffic ie n t. In 
a ll c ities , th e re  w ere in s u ff ic ie n t green spaces a t area level. The big c ities  (A ntw e rp  and 

Ghent) o b ta ined  b e tte r resu lts  in th is  respect tha n  reg iona l c ities , w ith  the  excep tion  o f 

Bruges (thanks to  th e  green b e lt a round th e  h is to ric  c ity  centre). Nevertheless, 21%  o f 

in h a b ita n ts  o f Bruges d id  n o t have green spaces in th e ir  area. In K o rtr ijk , th is  was even the  

case fo r  62 % o f in h a b ita n ts . A ccessib le green spaces w ere n o t ava ilab le  to  33 % o f 

in h a b ita n ts  in K o rtr ijk  and 53 % o f in h a b ita n ts  in Leuven. Barrie rs l im it  the  sphere o f 

in flue nce  o f green spaces. They are p resen t a t a ll fu n c tio n a l levels, b u t espec ia lly  a t 

ne ig hbo u rh ood  and area level.

Not all available green spaces are of high quality
The q u a lity  o f a green space is very  im p o rta n t as w e ll. A bad genera l q u a lity  o f a green space 

can reduce the  sphere o f in flue nce  o f t h a t  space by up to  50%. A fte r Aalst, A n tw e rp  scores 

best o f a ll exam ined c ities. H ig h -q u a lity  green spaces are d is tr ib u te d  re g u la rly  in the  

im m e d ia te  v ic in ity  o f the  c ity  cen tre . In K o rtr ijk , th e re  is a lack o f h ig h -q u a lity  green spaces 

a t all levels.

functiona l level surface area (ha) reachable distance (m)

neighbourhood 0.5-10 (parks: 0.5-5) 0-400

area 10-30 (parks: 5-10) 400-800

sector 30-60 (parks: 10-60) 800-1600

city 60-200 1600-3 200

city  ou tsk irts 200-300+ 3 200-5 000

i l l
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3 . 1 9  Non-ionising radiation

Length o f the  h igh-voltage n e tw o rk  in Belgium DPÍ
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E xposure to  m agne tic  f ie ld s

A w e ll-kn ow n  source o f ex trem e low  frequenc ies  are h igh -vo lta ge  lines. On average, 56%  o f 

th e  Belgian h igh -vo ltage  n e tw o rk  is s itu a te d  in Flanders. In 2005 the  leng th  o f un derg round  

cab lin g  increased by 37.7% com pared to  i9 9 i.T h e  leng th  o f ove rg round  cab lin g  decreased 

in th a t same period  by 10.2%.

In e p id e m io lo g ica l research, a re la tio n sh ip  has been fou nd  be tw een exposure h igh e r than 

0.4 pT (e.g. w hen liv in g  be lo w  a h igh -vo ltage  line) and the  inc idence o f ch ild re n 's  leukaem ia . 

H ow ever, the  ca u sa lity  o f th is  re la tio n sh ip  has n o t y e t been proved. In Flanders, 0.7 to  1.4% 

o f the  p o p u la tio n  is th o u g h t to  be exposed to  >0.4 pT due to  ove rg round  cab ling , w h ich  

w o u ld  lead to  one e x tra  case o f ch ild re n ’s leukaem ia  every tw o  years.

length (km) 1991 1995 2000 2005

overground cabling 6 302 6043 5 993 5658

underground cabling 1950 2 184 2405 2686

to ta l 8252 8227 8398 83  44



N on-ionising rad ia tion  

Num ber o f TV and rad io  broadcasting  s ta tio n s  DPS

num ber o f broadcasting stations 2000 2002 2004

FM radio broadcasting sta tions fo r private local radio 310 296 293

FM radio broadcasting sta tions fo r private regional radio netw orks 46 43

FM radio broadcasting sta tions fo r public regional radio netw orks 32 32 32

to ta l FM radio broadcasting s ta tions 342 374 368

AM radio broadcasting sta tions (medium wave) 4 4 4

dig ita l radio broadcasting s ta tions (DAB) 16 17

analogue TV broadcasting stations 7 8 8

dig ita l TV broadcasting sta tions (DVB-T) 2 8

to ta l TV broadcasting s ta tions 7 10 16

DAB: d igital audio broadcasting, DVB-T: digital video broadcasting-terrestrial

Source: M ed iaad m in is tra tio n , VRT

Number of TV and radio broadcasting stations
W ith in  ra d io fre que ncy  ra d ia tio n , the  a p p lica tio n  fo r m o b ile  te le p h o n y  (e.g. m o b ile  phones 

and m o b ile  phone masts) is w e ll-kn ow n  am ong th e  genera l pub lic . There are, how ever, a 

nu m ber o f o th e r sources o f ra d io fre q u e n cy  ra d ia tio n  such as TV and rad io  b roadcas ting  

s ta tio ns . In 2004 th e re  w ere  a b o u t 368 b roadca s ting  s ta tio n s  fo r  FM rad io  in Flanders. There

w ere  fo u r m edium  wave ra d io  b roadca s ting  s ta tio n s  (AM) and 17 d ig ita l rad io  b ro adca s ting  113
s ta tio n s  (DAB). In a d d itio n , th e re  are also 16 te le v is io n  b roadca s ting  s ta tio ns . H alf o f these

are d ig ita l and da te  fro m  a fte r 2000. The nu m ber o f rad io  and TV b roadca s ting  s ta tio n s  gives
an idea o f th e  a c tiv it ie s  w h ich  cause non -ion is in g  ra d ia tio n , and con c re te ly  ra d io fre que ncy

ra d ia tio n  in th e  env ironm en t.

Broadcast capacity
The to ta l b roadcast cap ac ity  fo r  ra d io fre que ncy  ra d ia tio n  fro m  an tennas fo r  b roadcasting  

and m o b ile  com m u n ica tio n  is es tim a ted  a t 956 kW in 2002 and 1057 kW in 2005. For 
Flanders, th is  corresponds to  an average b roadcast cap ac ity  o f 71 W /km 2 fo r  2002 and 

80 W /km 2 fo r 2005.
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3.20 Use of GMOs

(?) Contained use o f GMOs and pathogens DP SIR

a c t iv itie s  o f co n ta in e d  use (num ber)
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Source: Scientific In stitu te  of Public Health

Increase in contained use is being followed up
The con ta ined  use o f g e n e tica lly  m o d ifie d  organism s (GMOs) and pa thogen ic  organism s is 

th e ir  use in a closed e n v iro n m e n t, such as a la b o ra to ry  o r reacto r. I t  is requ ired  to  re p o rt 

th is  a c t iv ity  or have a p e rm it fo r it. The organism s th a t are w orked w ith  are ge ne tica lly  
m o d ifie d  o r pa thog en ic  bacte ria , yeasts, cell cu ltu res , viruses, parasites, p lan ts  and an im als. 

The increase in the  num ber o f re po rted  a c tiv itie s  in 2000 is p a rtly  the  re su lt o f an increase in 
th e  con ta ined  use o f GMOs and p a rtly  due to  the  un ive rs ities  ca tch ing  up. The second peak 

in 2004 is a tt r ib u ta b le  to  the  nu m ber o f requests fo r  the  renew al o f pe rm iss ion , the  

n o tif ic a t io n  o f new  a c tiv itie s  o r changes in e x is tin g  a c tiv itie s  and th e  ré g u la r isa tio n  o f 
c lin ica l d iagnosis a c tiv itie s . In 2005 and 2006 the  ré g u la r isa tio n  o f c lin ica l d iagnosis 

a c tiv itie s  was s till g ro w in g  s tead ily , w h ile  th e  nu m ber o f research a c tiv itie s  declined.

Biotechnology for health, the environm ent and agriculture
In 2004,78%  o f th e  a c tiv itie s  o f con ta ined  use fe ll under the  head ing  research and 
deve lopm en t, and encom passes bo th  very  fu n d a m e n ta l and m uch app lied  research. M any 

o f these a c tiv itie s  are re la ted  to  the  s tu d y  o f th e  fu n c tio n  o f ce rta in  genes in pa tho log ica l 

processes. 17%  o f th e  a c tiv it ie s  fa ll under d iagnosis, such as th e  analysis o f c lin ica l sam ples 

fro m  the  e n v iro n m e n t o r the  s tud y  o f pa thogen ic  organism s. C lin ica l research -  on ly  1 % in 

20 04 - inc ludes tests  w ith  re co m b in a n t v iruses (gene the rapy). The Flem ish in d u s try  uses 

GMOs fo r  the  p ro d u c tio n  o f enzymes o r vaccines, fo r  th e  d e ve lopm en t o f new  m edicines 

and d iag nos tic  k its, and fo r  th e  d e ve lopm en t o f new  a g ricu ltu ra l crops. U nder norm al 

c ircum stances the  co n ta ined  use o f GMOs ha rd ly  pu ts  any pressure on the  e n v ironm en t. A 

possib le  risk fa c to r is b io lo g ica lly  in fe c ted  waste.



Use of GMOs

(?) Area o f transgen ic crops w o rld w id e  DP SIR
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W orldw ide advance
The c u lt iv a t io n  o f tra nsge n ic  o r g e n e tica lly  m o d ified  crops increases every year. In 2006

tra nsge n ic  soy beans w ere  g row n  on 59 m illio n  ha o r 57%  o f th e  tra nsge n ic  acreage, 115

fo llo w e d  by m aize w ith  25 % (25 m illio n  ha), co tto n  w ith  13 % (13 m illio n  ha) and Canola rape 

seed w ith  5%  (5 m illio n  ha). The nu m ber o f cou n tries  c u lt iv a t in g  tra nsge n ic  crops rose in 

pa ra lle l to  the  acreage (from  6 in 1996 to  22 cou n tries  in 2006). In Europe, fa rm ers  in Spain,

P ortuga l, Germany, France, the  Czech Republic and S lovakia g row  tra nsge n ic  maize. In 

Rum ania tra nsge n ic  soy beans are grow n. Flem ish fa rm ers are n o t y e t c u lt iv a t in g  any 

tra nsge n ic  crops. The coexis tence w ith  GMO-free a g ricu ltu re , such as b io lo g ica l a g ricu ltu re , 
requ ires  specia l m easures, w h ich  are s t i l l  under deve lopm ent.

Freedom of choice guaranteed?
Traded fo o d s tu ffs  and an im a l feeds o r ig in a tin g  fro m  cou n tries  w here  tra nsge n ic  crops are 

g row n  can con ta in  GMOs. U n in te n tio n a l m ix in g  o r traces o f tra nsge n ic  crops m ay no t 

exceed 0.9 % per in g re d ie n t fo r  p e rm itte d  tra nsge n ic  crops. If the  th re sh o ld  va lue  o f 0.9 % is 
exceeded, th e  p ro d u c t m u s t carry  a labe l m e n tio n in g  th a t i t  con ta ins  GMOs in o rde r to  

gu aran tee  the  cus to m er’s freedom  o f choice.

surface area o f transgenic crops (m illion ha) 1996 1999 2001 2003 2005 2006

United States 1-5 28.7 35 7 42.8 49-8 54-8

A rgentina 0.1 6.7 11.8 13-9 17.1 18

Canada 0.1 4 3-2 4-4 5-8 6.1

Brazil 3 9-4 11-5

India 0-5 1.8 3-8

China 0.3 1-5 2.8 3-3 3-5

Paraguay 1.8 2

othe r (e.g. Europe) 0.2 0.4 0.8 2.8 2-5

to ta l 1.7 39.9 52.6 67.7 90.0 102
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3.21 Coast & sea

©  Oil pollution at sea DPSI

cases d e tec ted  (num ber/25 0  h)
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Source: BMM

Tracing o il p o llu t io n  fro m  th e  a ir

O pe ra tiona l o il p o llu tio n  from  ships is p o llu tio n  th a t is caused w ilfu l ly  e.g. by th e  c lean ing  
o f tanks o r th e  d ischarge o f w aste  w a te r. Inspection  fro m  the  a ir is an im p o rta n t con tro l 

m echanism  in o rd e r to  d e te c t o il p o llu tio n .

In sp e c tio n  and o th e r  m easures have produced re su lts

Belg ium  has th e  h igh es t num ber o f observed o il p o llu tio n s  in the  w o rld  fo r  each executed 
inspe c tion  f lig h t . H ow ever, inspe c tions  are n o t carried  o u t in th e  same w ay everyw here. 

Since th e  b e g inn in g  o f the  aeria l inspe c tion  p rogram m e in 1991, th e  nu m ber o f observed 

cases o f o il p o llu tio n  has n o ta b ly  decreased. In the  1990s, a p p ro x im a te ly  50 cases o f o il 
p o llu tio n  w ere  de tec ted  per 250 fly in g  hours. Since 2000 o n ly  a round th ir ty  cases are 

de tec ted . This d rop  is p ro b a b ly  due to  the  d e te rre n t e ffe c t o f the  inspe c tion  a irc ra ft. 
M oreover, im proved  p o rt fa c ilit ie s , tech n ica l in n o va tio n , a s tr ic te r  p rosecu tio n  po licy , a 

b igger chance o f ca tch in g  o ffende rs  tha nks  to  b e tte r d e te c tio n  m ethods and g rea te r 

p rosecu tio n  e ffo rts  p robab ly  also p lay a part.



Coast & sea

©  Beach water quality D S R
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M easuring and in terpreting  beach w ater quality
A poor b a c te rio lo g ica l q u a lity  o f beach w a te r can lead to  hea lth  p rob lem s fo r  ba thers and 

sw im m ers. In o rd e r to  d e te rm in e  sw im m in g  w a te r q u a lity  a t th e  Belgian coast, VMM 
ro u tin e ly  sam ples 40 b a th in g  areas once o r tw ice  a w eek be tw een A pril and Septem ber. The 

beach w a te r q u a lity  in d ic a to r is de fined  as th e  pe rcentage o f sam pled sw im m in g  areas a t 
th e  Flem ish coast w h ich  com p ly  w ith  the  European s tandards re gard ing  the  b a c te rio lo g ica l 

q u a lity  o f sw im m in g  w a te r.

Minim um  standards not a big problem; guideline standards often are
Since 1990 m ore than  80%  o f the  m easurem en t p o in ts  on th e  Flem ish coast m eet the  

requ ired  m in im um  standard  fo r  beach sw im m in g  w a te r. This is even the  case fo r m ore than  
90%  o f th e  m easurem en t p o in ts  d u rin g  the  past ten  years. We note, how ever, no 

im p ro ve m e n t w ith  regard to  the  s tr ic te r  g u id e line  s tandards o f the  European B ath ing  
W a te r D irective .

Poor b a c te rio lo g ica l q u a lity  o fte n  occurs w hen a large a m o u n t o f p re c ip ita tio n  fa lls  in a 
s h o rt tim e , w h ich  leads to  an increased d ra inage o f surface w a te r from  th e  in te r io r  w ith  

e x tra  p o llu tio n  o f th e  coasta l w a te r as a resu lt.

coastal ba th ing areas (%) 1990 1992 1994 1996 1998 2000 2002 2004 2006

gu ideline standard 59 18 31 15 15 15 18 26 23

m inim um  standard 90 90 92 97 92 100 95 97 95
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Coast & sea

©  Commercial fish  stocks w ith in  safe reference values DP! IR
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S u s ta in a b ility  o f fish e rie s
The p ro p o rtio n  o f com m erc ia l fish  s tocks w ith in  safe re ference values ind ica tes  to  w h a t 

e x te n t f is h in g  is susta inab le . A fish  s tock is w ith in  safe re ference va lues if  tw o  co n d itio n s  
are fu lf il le d . F irs tly , m o r ta lity  as a re su lt o f f ish in g  m u s t be lo w e r than  th e  p re cau tio na ry  

va lue  fo r m o rta lity . Secondly, the  spa w n ing -s tock biom ass m u st be la rger than  the  

p re ca u tio n a ry  va lue  fo r  th e  re p ro d u c tio n  p o te n tia l. Both p re ca u tio n a ry  values are specific  
to  each fish  stock. The in d ic a to r used here encom passes seven com m erc ia l fish  stocks: 

he rring , m ackerel, cod, haddock, w h it in g , p la ice  and sole.

C om m ercia l fish  s tocks  fa r fro m  safe va lues

Since 1980 the  fis h in g  m o rta lity  fo r  m o s t s tocks is (far) above th e  p re ca u tio n a ry  value, 
whereas in m ore than  h a lf o f th e  cases the  biom ass is be lo w  the  p re ca u tio n a ry  value. As a 

resu lt, the  num ber o f com m erc ia l fish  stocks in the  N orth  Sea (and a d jo in in g  areas) fa llin g  
w ith in  safe re fe rence values is ve ry  low  (2 o u t o f 7 a t most). H erring  fu lf i l le d  th e  c r ite r ia  in 

2002-2003, haddock in 1997 and 2001-2005, p la ice in 1980-1981,1984-1985 and 1990, and sole in 

2004. Thus, the  aim  o f the  fishe ries  po licy  to  b rin g  o r keep all com m erc ia l fish  stocks w ith in  
safe lim its  is s till fa r from  be ing  reached.

In o rd e r to  res to re  the  ba lance be tw een e x p lo ita tio n  and na tu ra l g ro w th  i t  is necessary to  
reduce the  pressure from  fish ing . The re d u c tio n  o f f ish in g  e ffo rts  (e.g. v ia  a l im ita t io n  o f the  

nu m ber o f days a t sea) is the  m o s t e ffe c tive  measure. Im pos ing  n a tio n a l o r in d iv id u a l catch 
q u o ta  is fa r less e ffec tive .



Coast & sea

(?) Protected area in the  coasta l region DP! R

surface  a rea (ha)

70 ooo

60 000

50 000

40 000

30 000

20 000

10 000

u n til. 1999 2000 2001 2002 2003 2004 2005
1998

Source: ANB 

P ro te c ted  areas

The in d ic a to r shows th e  annua l e vo lu tio n  in the  a m o u n t o f p ro tec te d  area in th e  coastal 

region. The coasta l region inc ludes a ll coasta l and 9 po ld e r m u n ic ip a litie s , as w e ll as the  

e n tire  Belgian p a rt o f th e  N orth  Sea. The p ro tec te d  area inc ludes areas fa llin g  un de r the  

fo llo w in g  n a tio n a l, European o r in te rn a tio n a l (p la nn in g  o r legal) des ignations: F lem ish and 

recognised (p riva te ) na tu re  reserves, Bird D irec tive  areas, H a b ita t D irec tive  areas and 

Ramsar areas. For now , th e re  are no fo re s t reserves in the  coasta l area.

G radua l increase

Onshore, th e  share o f n a tu re  reserves is ris ing , a lth o u g h  m ost n a tu re  reserves w ere  de fined  

in 2000. The f irs t  d e fin it io n  o f o ffsh o re  p ro te c te d  areas re fers to  th e  Flem ish banks o f the  

N orth  Sea, designated  as a Ramsar area in 1984. It was n o t u n til 2005 th a t the  p ro tec te d  

o ffsh o re  area (as proposed in 1996) was th o ro u g h ly  expanded.

surface area (ha) u n til 1998 1999 2000 2001 2002 2003 2004 2005

land 19523 19 682 19765 24 979 25042 25421 25624 26154

sea 7768 7768 7768 7768 7768 7768 7768 59037
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4.1 The environment, people & health

©  B iom on ito ring  among new born b a b ie s -re fe re n ce  values I
fo r the  exposure b iom arkers

exposure biom arker number reference mean 
(9 5 % Cl)

reference P90 
(9 5 % Cl)

dioxin -like  substances 
(pgTEQ/g fat)

871 23 (21-24) 55 (44-67)

sum PCBs (ng /g fa t) 1054 64 (61-68) 166 (140-192)

p,p’-DDE (ng/g fat) 1112 110 (104-116) 332 (237-428)

HCB (ng/g fat) 1044 18.9 (17.9-20.0) 48.0 (39-2-56.8)

lead (pg/L) 1107 14.7 (14 0-15 5) 42.6 (27.7-57.5)

cadmium (pg/L) 1107 0.21(0.19-0.23) 1.28 (0.87-1.68)

95 % Cl = 95 % confidence interval, TEQ = toxic equivalents; p,p'-DDE = d ich lorodiphenyldichloroethylene, 
m etabo lite  of DDT; HCB = hexachlorobenzene

Dioxin-like substances (dioxins, furans, PCBs and dioxin-like PCBs) are measured using the DRCalux® 
bioassay. Sum PCBs = sum of m arker PCBs 138,153 and 180. All markers w ere corrected for age and 
smoking habits of th e  m other.

Source: Support Centre fo r Environm ent & Health (2005)

Biom onitoring and the Flemish Human B iom onitoring Programme
122 In teg ra ted  exposure to  p o llu ta n ts  can be exam ined w ith  the  aid o f b io m o n ito rin g . Thus, the
  co n ce n tra tio n  o f p o llu ta n ts  o r th e ir  d eg rad a tion  p roduc ts  -  exposure b iom arke rs  -  a n d /o r

ea rly  b io lo g ica l e ffec ts  in hum ans -  e ffe c t b iom arke rs  -  is m easured. The Flem ish Human 

B io m o n ito rin g  P rogram m e (VHBP) tr ie s  to  fin d  d iffe rences be tw een 8 area types w h ich  each 

have th e ir  ow n e n v iro n m e n ta l prob lem s, nam ely  A n tw e rp  m e tro p o lita n  area, G hent 

m e tro p o lita n  area, f r u i t  area, ru ra l area, p o rt area, Olen, A lb e rt channel area and 

inc ine ra to rs . For th is  purpose, th re e  d if fe re n t age groups w ere  s tud ied : new-borns (b lood 

fro m  u m b ilica l cord), you ng  people  and adults.

Reference values for new-borns
The s tu d y  o f th e  b lood fro m  a baby ’s um b ilica l cord is a m easure o f th e  exposure o f the  

m o th e r and the  in it ia l burden on new-borns. Reference values have been ca lcu la ted  fo r  the  

exposure m arkers fo r  th is  group. The re ference mean ind ica tes  average exposure, the  

re ference P90 ind ica tes  peak values. W hen com pared to  m easurem en t values fro m  o th e r 

cou n tries , the  average values (except fo r  cadm ium ) are s im ila r. For cadm ium  th e  average 

va lue  is h ig h e rth a n  the  m easurem en t values o f o th e r European countries .



The env ironm ent, people & hea lth

©  B iom on ito ring  among young people -re fe re n c e  values fo r I
the  exposure b iom arkers

exposure biom arker number reference mean 
(9 5 % Cl)

reference P90 
(9 5 % Cl)

sum PCBs 
(ng/g fat)

1645 68 (66-70) 116 (111-121)

p,p’-DDE (ng/g fat) 1645 94 (89-99) 274 (242-306)

HCB (ng/g fat) 1581 20.9 (20.4-21.3) 30.6 (29.3-31.9)

lead (pg/L) 1659 21.7 (20.8-22.6) 46.7 (44.2-49-2)

cadmium (pg/L) 1659 0.36 (0.33-0.38) 1.32 (1.23-1.40)

PAH marker (i-hydroxypyrene 
in ng/g creatinine)

1598 88 (81-95) 484 (409-559)

benzene marker (t,t’-muconic 
acid in pg/g creatinine)

1598 72 (69-79) 271(241-300)

95 % Cl = 95 % confidence interval; p,p'-DDE: d ich lorodiphenyldichloroethylene, m etabo lite  of DDT;
HCB: hexachlorobenzene, sum PCBs = sum of m arker PCBs 138,153 and 180.
All markers w ere  corrected fo ra g e , gender and smoking. PCBs, p,p'-DDE and HCB w ere  also corrected for  
Body Mass Index (BMI).

Source: Support Centre fo r Environm ent & Health  (2006)

Flemish Human Biom onitoring Programme integrated exposure m easurement
In th e  fra m e w o rk  o f the  S upp o rt C entre fo r  E nv iron m en t and H ealth , a Flem ish Human 

B io m o n ito rin g  P rogram m e (VHBP) was s ta rted . This p rogram m e tr ie s  to  s tud y  the  

in te g ra te d  exposure to  p o llu ta n ts  by means o f m easurem ents. In o rd e r to  do th is , the  
co n ce n tra tio n  o f p o llu ta n ts  o r th e ir  d eg rad a tion  p roduc ts  -  exposure b iom arke rs  -  a n d /o r 

ea rly  b io lo g ica l e ffec ts  in hum ans -  e ffe c t b iom arke rs  -  is m easured. From th is , re ference 
means and re fe rence P90 values w ere ca lcu la ted  per age group. The re ference means and 

re ference P90 re spec tive ly  in d ica te  s tandard  exposure and peak values. These are no t 

s tandards o r ta rg e t values based on hea lth  risks, b u t the y  are usable as a base fo r 
com parison  in spec ific  exposure s itu a tio n s  (e.g. local e n v iro n m e n ta l accident).

Reference values fo ryoung people
Young people  w ere  s tud ied  in o rd e r to  ob ta in  in s ig h t in to  recen t exposure to  p o llu ta n ts  in 

Flanders. W hen com pared to  fo re ign  values, exposure in you ng  people  is average to  
m o de ra te ly  high. There are n o t a lw ays s tandards o r ta rg e t va lues ava ila b le  fo r  h a rm fu l 

substances in the  s tud ied  m edium  (e.g. b lood , urine). W here these values are ava ilab le , the  

re ference mean and th e  re ference P90 do n o t exceed these.
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The env ironm ent, people & hea lth

©  B iom on ito ring  among a d u lts -re fe re n c e  values fo r the  I
exposure b iom arkers

exposure biom arker number reference mean 
(9 5 % Cl)

reference P90 
(9 5 % Cl)

dioxin -like  substances 
(pgCaluxTEQ/g fat)

1397 19.2 (18.2-20.2) 46.1 (43-3-49-0)

sum PCBs (ng/g fat) 1530 333 (325-341) 515 (499-531)

p,p’-DDE (ng/g fat) 1530 423 (398-449) 1360(1253-1467)

HCB (ng/g fat) 1530 56.9 (55-2-58.6) 110 (104-115)

lead (pg/L) 1534 39.6 (38.4-40.9) 77 3 (73 8-80.9)

cadmium (pg/L) 1534 0.42 (0.40-0.44) 1.03 (0.96-1.09)

cadmium (pg/gcreatin ine) 1535 0.62 (0.60-0.64) 1.21 (I.I4-I.28)

PAH marker (i-hydroxypyrene 
in ng/g creatinine)

1529 147 (138-157) 61O (529-690)

benzene marker (t,t’-muconic 
acid in pg/g creatinine)

1349 85 (79-92) 331(280-381)

95 % Cl = 95 % confidence interval; p,p'-DDE: d ich lorodiphenyldichloroethylene, m etabo lite  of DDT;
HCB: hexachlorobenzene, sum PCBs = sum of m arker PCBs 138,153 and 180.
Dioxin-like substances (dioxins and furans) w ere  determ ined using the  XDS-Calux® assay. All markers 
w ere  corrected fo ra g e , gender and smoking. D ioxin-like substances, PCBs, p,p'-DDE and HCB w ere also 
corrected fo r Body Mass Index (BMI).

Source: Support Centre fo r Environm ent & Health  (2006)

Biom onitoring and the Flemish Human B iom onitoring Programme
In o rd e r to  s tud y  th e  in te g ra te d  exposure to  p o llu ta n ts  by means o f m easurem ents, hum an 
b io m o n ito r in g  can be used. W ith  th is  m e thod , the  co n ce n tra tio n  o f p o llu ta n ts  o r th e ir  

deg rad a tion  p roduc ts  o r ea rly  b io lo g ica l e ffec ts  in hum ans are m easured by means o f 
exposure b iom arke rs  and e ffe c t b iom arke rs  respective ly . In Flanders, th is  m e thod  has been 

a pp lied  in th e  Flem ish Hum an B io m o n ito rin g  P rogram m e (VHBP), w h ich  was se t up in the  

fra m e w o rk  o f the  S upp o rt C entre fo r  E nv iron m en t and H ealth . In th is  program m e, th re e  age 
groups (n ew -bo rns ,yo ung  people  and adu lts) w ere  s tud ied  in 8 area types.

Reference values for adults
In o rd e r to  know  m ore a b o u t the  a ccu m u la tio n  o f exposure th ro u g h o u t life , a d u lts  

(betw een 50 and 60 years o ld) w ere s tud ied . The values fou nd  am ong o ld e r peop le  are 
h igh e r tha n  those  fo r  yo u n g  people  because people  accum u la te  substances w h ich  are 

d if f ic u lt  to  degrade (p e rs is te n t substances) in th e ir  bod ies d u r in g  th e ir  life tim e .

C om parison  w ith  an o ld e r Flem ish s tu d y  (the  p ilo t  s tud y  fro m  1999) shows th a t the  values 

fo r  lead in b lood, cadm ium  in u rin e  and the  PAH m arke r w ere  very  s im ila r to  th e  values in 

th e  VHBP. The values fo r PCBs, hexach lo robenzene and cadm ium  in b lood w ere much low er. 
The VHBP values fo r  ad u lts  are com parab le  to  the  average values from  German and 

A m erican b io m o n ito r in g  stud ies.
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©  H ea lthy life  years lo s t as a resu lt o f env ironm enta l fac to rs  I

(DALYs) 2002 2003 2004* 
central estim ate

to ta l 33 248 (100 %) 35908(100% ) 92 429 (100 %)

to ta l PM10& PM2.5 2 2 300 (67 %) 25518 (71%) 68473 (7 4 1 %)

to ta l ozone 785(2%) 879 (2 %) 669 (0.7 %)

to ta l noise 6 528 (20 %) 6 528 (18 %) 19 151 (20.7 %)

to ta l carcinogenic substances 
(except PM10)

2 032 (6 %) 2 009 (6 %) 3 155 (3 4 %)

to ta l Pb 1601 (5 %) 974 (3 %) 981 (1.1%)

D A LY/inhabitant/year 0.006 0.006 0.015

DALY/inhabitant/70 years 0.41 0.44 1.1

*  For 2004 a d iffe ren t m ethod was used to calculate DALYs from  noise, including the health  effects  
ischemic heart diseases and high blood pressure, w hich results in a higher estim ate. The m ethod fo r the  
im pact of PM2.5 w as adjusted in accordance w ith  European studies.

Source: VITO

Disability Adjusted Life Years
In o rd e r to  e s tim a te  and com pare  the  im pa c t o f d if fe re n t e n v iro n m e n ta l fac to rs  on hea lth , 

i t  is necessary to  reduce all the  d if fe re n t e ffec ts  to  a com m on d e nom in a to r. For th is  

purpose, th e  D is a b ility  A d jus ted  Life Years (DALY) in d ic a to r was developed. This measure 

re flec ts  the  h e a lth y  life  years a p o p u la tio n  loses by death o r illness, ta k in g  in to  acco un t the  
seriousness and th e  d u ra tio n  o f the  illness.

Loss of a healthy life year
For Flanders, the  num ber o f lo s t he a lth y  life  years was de te rm in ed  fo r  a series o f p o llu ta n ts  

and noise. In 2004 each in h a b ita n t o f Flanders lo s t 0.015 he a lth y  life  years due to  th is  se t o f 

e n v iro n m e n ta l fac to rs . A life -lo ng  exposure to  co n ce n tra tio n s  such as those  in 2004 w ou ld  

a m o u n t to  th e  loss o f a l i t t le  m ore than  1 he a lth y  life  year. These values are h igh e r than 
those  re ported  be fo re  as a re su lt o f a change in the  m e thod , w h ich  no w  inc ludes the  hea lth  

e ffec ts  ischem ic he a rt diseases and h igh b lood pressure re su ltin g  fro m  no ise in the  

ca lcu la tions . The m e thod  fo r the  ca lcu la tio n  o f the  e ffec ts  o f PM2.5 was also ad jus ted  to  
recen t European stud ies.
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4.2 The environment & nature

©  Phosphorus concen tra tions  in rivers D SR

m e a su rem en t p o in ts  (%)

100
I  ve ry  good

□  good

□  average -poo r

20

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Source: INBO based on VMM data 

Good eco log ica l s ta tu s
The W a te r F ram ew ork  D irec tive  (WFD) sta tes th a t each m em ber s ta te  m u s t w o rk  to  reach a t 

least a good eco log ica l s ta tus  by 2015 in a ll n a tu ra l surface w ate rs. The Decree on 

In teg ra ted  W ate r Policy (BS 14/11/2003) endorses th a t ob jec tive . Phosphorus co n ce n tra ­
tio n s  in rivers are a good in d ic a to r fo r the  de sc rip tio n  and e va lu a tion  o f the  e u tro p h ic a tio n  

sta tus. In c o n fo rm ity  w ith  the  WFD, fo r  each rive r type  tw o  g u id e lin e  va lues have been 
d e te rm in ed  fo r an average o rth o p h o sp h a te  co n ce n tra tio n : one to  reach a ve ry  good and 

one to  reach a good eco log ica l sta tus. The in d ic a to r show s th e  e vo lu tio n  in th e  nu m ber o f 

m easurem en t p o in ts  w h ich  com plies  w ith  these g u id e line  values. The g u id e line  values fo r 
phospho rus shou ld  be seen as a necessary p re co n d itio n  in o rd e r to  res to re  eco log ica l 

com m un itie s .

D is tance to  ta rg e t rem a ins huge

Thanks to  the  e ffo rts  w ith  respect to  w a te r t re a tm e n t and th e  re d u c tio n  o f phosphate- 
based de te rgen ts , the  share o f m easurem en t p o in ts  in rivers w here  a very  good o r good 

eco log ica l s ta tus  was o b ta ined  g ra d u a lly  increased u n til 1998. A fte r th a t, th e  num ber 

usu a lly  f lu c tu a te d  fro m  one yea r to  ano the r. This has to  do w ith  large f lu c tu a tio n s  in 

p re c ip ita tio n . In 2005, 25%  reached a ve ry  good o r good eco log ica l sta tus. The d is tance  to  

th e  ta rg e t (100% in 2015) rem ains huge. In o rd e r to  s ta r t o ve rcom in g  th is  d is tance  by 2015, a 

w e ll th o u g h t o u t se lec tion  o f in s tru m e n ts , such as th e  b u ild in g  o f bu ffe rzo n e s , 

m anagem en t agreem ents, a d d itio n a l tre a tm e n t, eros ion  re d u c tio n  and lim ita t io n s  on 

fe r t il is e r, is advisable.

num ber o f m easurem ent po in ts (%) 1990 1994 1998 2002 2OO3 2004 2005

very good 0.6 1.2 11.0 8.9 7-7 13.7 16.9

good 1.2 5-4 7-7 9.O 7-3 9-4 7-2

average-poor 98.2 93 4 81.3 82.1 85.0 76.9 75 9
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(?) F irst d ragon fly  observa tion  (spring index) DP! IR

sp ring  in d e x (1984=100)
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Source: NARA based on data from Libellenwerkgroep Vlaanderen 

C lim a te  change and seasonal a c tiv it ie s
C lim ate  change has an in flue nce  on seasonal a c tiv itie s  o f fau na  and flo ra . As a re su lt o f 

h igh e r tem pera tu res , i t  w arm s up fa s te r in sp rin g  and i t  stays w a rm e r fo r longer in au tum n 
so th a t te m p e ra tu re -re la te d  a c tiv itie s  such as the  bu d d in g  o f trees, the  h a tch in g  o f insects 

o r the  m ig ra tio n  o f toads occur e a rlie r in spring. A u tum n  a c tiv itie s , such as the  fa ll in g  o f 

leaves, on th e  o th e r hand, occur la ter.

F irs t d ra g o n fly  o b se rva tio n

In 2006 the  average f irs t  ob se rva tio n  o f d ra g o n flie s  occu rred  e a rlie r than  in 1984. However, 
th is  is n o t th e  case fo r all species. Of the  26 species w h ich  cou ld  be tes ted , th e re  w ere  e ig h t 

fo r  w h ich  the  f ir s t  ob serva tio n  occurred  e a rlie r in the  course o f 22 years. For 18 species no 
change was recorded. For 11 species th e  average peak fly in g  pe riod  also m oved fo rw a rd  in 

th e  season; fo r  tw o  species i t  m oved to  a la te r date. There seems to  be a pos itive  

re la tio n sh ip  be tw een th e  ex tens ion  o f th e  f ly in g  season and the  ex tens ion  o f the  area 
covered by th e  species. Species w h ich  ex tend  th e ir  f ly in g  pe riod  and area react p o s it ive ly  to  

c lim a te  change. How ever, the  risk  is th a t som e species a d ap t b e tte r than  o the rs , lead ing  to  
m o d ifica tio n s  in the  food cha in and a loss o f eco log ica l coherence.
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©  Designated area o f the  Flemish Ecological N e tw o rk  (VEN) R
and connected na tu ra l areas

surface  area (ha) 

175000 -------------
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  designated Flemish Ecological N e tw o rk  ♦  ♦  Nature Decree and M IN Aplan 2 targets

  designated connected natura l areas •  •  RSVand MINA plan 3 targets

Source: NARA, based on data  of the  RWO D epartm ent, Land Use division

Designation is behind, and there has hardly been any progress in recent years
The N a tu re  Decree, MINA plan 3 (2003-2007) and the  Regional Land Use Plan fo r  Flanders 

(RSV) p rov ide  fo r  th e  d e s ig na tio n  o f 125000 ha o f ‘ large un its  o f n a tu re ’ and ‘ large u n its  o f 

n a tu re  under de ve lo p m e n t’, w h ich  to g e th e r fo rm  the  F lem ish Ecological N e tw o rk  (VEN). In 
these areas, n a tu re  is th e  p rin c ip a l fu n c tio n ; o th e r fu n c tio n s  are sub ord in a te . In a d d itio n ,

150 000 ha o f connected  n a tu ra l areas (NVWG) have to  be designated; the re , the  na tu re  

fu n c tio n  is o f equal im po rtance . A ccord ing  to  the  N a tu re  Decree, th e  d e s ig na tio n  o f VEN 
and NVWG had to  be com p le ted  by 20 January 2003. A ccord ing  to  the  RSV and o th e r po licy  

plans (e.g. MINA plan 3) th is  de s ig na tio n  is p lanned fo r  the  end o f 2007. VEN and NVWG are 
sup po rted  by n a tu re  co n nec ting  areas (NVBG), fo r  w h ich  no area w ith  co rrespo nd in g  tasks 

has been de fined . NVBG and NVWG to g e th e r fo rm  th e  IVON o r In teg ra l C onnective and 

S u p p o rtin g  N etw ork.

In th e  f irs t  phase o f the  de s ig na tio n  process o f the  areas fo r  n a tu ra l s tru c tu r in g , a to ta l o f 

86823 h a o fV E N  and 75 ha o f a g r icu ltu ra l land fu n c tio n in g  as connected  n a tu ra l areas was 
designated. In several o th e r de s ig na tio n  processes o r in d iv id u a l cases, an a d d itio n a l 222 ha 

o f VEN and 859 ha o f NVWG was designated. On 31 D ecem ber 2006 approx. 70%  (87 022 ha) o f 
th e  VEN and 0.7 % (934 ha) o f the  NVWG had been designated.

N o t o n ly  was th e  ta rg e t d a te  o f th e  N a tu re  Decree (20 January 2003) n o t reached, b u t the  
ta rg e t da te  s tip u la te d  by the  RSV (end o f 2007), is also im poss ib le  to  reach.
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©  S tatus o f species and h ab ita ts  from  the  H ab ita t D irective  I
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The state of conservation fo r hab itats  and species from  the H ab ita t Directive  

Source: NARA based on INBO

4 6
n u m b e ro f  h a b ita ts

The s ta te  o f c o n se rva tio n  o f species w h ich  are im p o rta n t in Europe
The EU m em ber cou n tries  are ob liged , in th e  fra m e w o rk  o f the  s ix-yea rly  re p o rt in g  on the  

progress o f the  im p le m e n ta tio n  o f the  EU H a b ita t D irec tive , to  s u b m it a d e ta iled  re p o rt 

(a rtic le  17 o f the  H a b ita t D irective). This re p o rt im p lies , am ong o th e r th in gs , th a t per h a b ita t 
and species o f the  d ire c tive  (appendices I, II, IV, V) a s ta te  o f conserva tion  is ind ica ted  a t the  

level o f the  b iogeog raph ica l regions w ith in  the  m em ber coun tries . The s ta te  o f conserva tion  
o f the  h a b ita ts  from  th e  H a b ita t D irec tive  is eva lua ted  on th e  basis o f fo u r c rite ria : the  

surface  area o f the  h a b ita t, th e  acreage, th e  q u a lity  and the  e xp ec ta tio ns  fo r the  fu tu re . For 

species, the  c r ite r ia  are th e  p o p u la tio n  o f the  species, th e  acreage, th e  h a b ita t and the  
e xp ec ta tio ns  fo r  the  fu tu re .

B oth  h a b ita ts  and species score ba d ly
Three qu a rte rs  (37) o f th e  h a b ita ts  o b ta ined  a very  negative  score because th e y  scored badly 

on a t least one o f th e  c rite ria . F u rthe rm ore , the re  are seven o th e r h a b ita ts  (15%) w h ich  
receive a m o d e ra te ly  negative  score. This means th a t th e re  are o n ly  tw o  h a b ita ts  w h ich  

o b ta in  a p o s it ive  score fo r all c r ite r ia . Just ove r a q u a rte r o f th e  species (16) is eva lua ted  

p o s itive ly . For 13 species th e  score is m o de ra te ly  negative  and fo r  21 species ve ry  negative.
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Spending o f the  Flemish env ironm enta l a u th o ritie s  R

s pen d ing  (m ill io n  euros) share o f sp e n d in g  In to ta l F lem ish a u th o r it ie s  (%)

2000 2001 2002 2003 2004 2005 2006 2007
bud g e t
c o n tro l

I  c o m m ltm e n ta p p ro p r la tlo n s  »  s h a re o fc o m m ltm e n ta p p ro p r la tlo n s

■  p a y m e n ta p p ro p rla tlo n s  ♦  share o f p a y m e n ta p p ro p rla tlo n s

The am ounts are expressed in constant 2000 prices. C om m itm ent appropriations (CA) indicate the  
ava ilab le  room fo r policym aking. Paym ent appropriations (PA) give the approval to  actually  make the  
payments.
BC = budget control

Source: Environm ental Economics Unit, LNE D epartm ent 

M ore  and m ore resources fo r  o u r e n v iro n m e n t

In 2007 the  to ta l resources o f the  Flem ish g o ve rnm en t fo r  th e  e n v iro n m e n t rose to  903 

m illio n  euros in c o m m itm e n t a p p ro p ria tio n s  in co n s ta n t prices. Com pared to  the  to ta l 

resources in 2006 th is  means a s ta tus  quo.

In pa ym ent a p p ro p ria tio n s  resources rose to  955 m illio n  euros in co n s ta n t prices. This 
resu lts  in the  share o f th e  e n v iro n m e n t in the  to ta l Flem ish bu d g e t o f 5.0% in paym ent 

a p p ro p ria tio n s . W ith  these figu res, p a ym en t a p p ro p ria tio n s  have reached th e ir  h ighest 

level since 2000. M ore tha n  h a lf o f th e  resources is s t i l l  go ing  to  f ig h t in g  surface w a te r 

p o llu tio n .

From th e  2005 b u dge t c o n tro l onw ards, the  A qua fin  e xp e n d itu re  w ill be p a rtia lly  financed 

by th e d r in k in g w a te r  com panies instead o f the  Flem ish governm ent. In o rde r to  ob ta in  

com parab le  figu res , all e xp e n d itu re  is inc luded  in th e  figu res  c ited  here. M oreover, since the  
2006 bu d g e t c o n tro l, as a re su lt o f th e  B e tte r A d m in is tra tiv e  Policy re fo rm , th e  budge t 

resources fo r energy are added to  the  to ta l e n v iro n m e n ta l resources on a re tro a c tive  basis. 

The share o f energy rem ains lim ite d  to  2.3 % o f th e  to ta l e n v iro n m e n ta l resources.
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Core set of environmental data
H u g o  Van H o o s te , Jo h a n  B ro u w e rs , MIRA, VM M

T a b le  1: W a te r  c o n s u m p t io n  in m 3 (F lande rs , 1991-2003, 2005)

T a b le  2: E ne rgy  c o n s u m p t io n  in PJ (F lande rs , 1990-2006)

T a b le  3: Land use in ha (F lande rs , 1990-2006)

T a b le  4: E m iss ion  o f  o z o n e -d e p le t in g  s u b s ta n ce s  in  to n n e s  CFC-11-eq (F lande rs , 

1995-2005)

T a b le  5: E m iss ion  o f  g re e n h o u s e  gases in k to n n e s  C0 2-eq (F lande rs , 1990-2006)

T a b le  6: E m iss ions  in to  th e  a ir  (F lande rs , 1990-2006)

T a b le  7: W a s te  p ro d u c t io n  in to n n e s  (F lande rs , 1991-2006 fo r  h o u s e h o ld  w a s te  and 

1992-2005 fo r  in d u s tr ia l w a s te )

T a b le  8: D isch a rg e s  o f  in d u s tr ia l w a s te  w a te r  (F lande rs , 1992-2006)

T a b le  9: P ressu re  o n  s u r fa c e  w a te r  fro m  h o u s e h o ld s  (F lande rs , 1990-2006)

T a b le  10: D iffu s e  d is c h a rg e s  in to  s u r fa c e  w a te r  fro m  a g r ic u ltu re  (F lande rs , 1990-2006)

M o re  ex ten s ive  ta b le s  can be co nsu lted  a t  w w w .e n v iro n m e n tfla n d e rs .b e .
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W h e re  p o ss ib le , th e  d a ta  in  th e  co re  s e t o f e n v iro n m e n ta l d a ta  have been s u b d iv id e d  

in to  6 se c to rs . Th is  a llo w s  o b ta in in g  a c o h e re n t o v e rv ie w  o f  e n v iro n m e n ta l p re ssu re  

p e r se c to r. The ta b le  b e lo w  sh o w s  th e  d e s ig n a tio n  o f  th e se  s e c to rs  and  th e  fu r th e r  

d iv is io n  in to  s u b s e c to rs  based on  th e  NACE-BEL codes.

D esig n a tio n  o f th e  sectors in M IRA-T 2007

no. sector subsectors NACE-BEL code

1 households

2 industry chemical 24

metal (iron, steel, nonferrous) 27 to  35

foodstu ffs 15,16

tex tile 17,18,19

paper 21, 22

other industries (e.g. metal ores and minerals, wood, construction, 
waste recovery)

13,14, 20, 25, 26, 36, 
37, 41,45

3 energy e lec tric ity  companies 40.1,40.3

petroleum  refineries 23.2

gas companies 40.2, 60.3

o ther energy companies 10,11,12, 23.1, 23.3

4 agricu lture arable farm ing, ho rticu ltu re , stockbreeding, hunting 01

forestry 02

fisheries and fish farm ing 05

5 transpo rt*

6 trade & trade 50 to  52
services hotels and restaurants 55

offices and adm in is tra tion 60.1, 60.2, 61 to  67, 
70 to  75,99

education 80

health care and social services 85

com m unity  fac ilities, socia l-cultura l and personal services 
(incl. waste w ate r tre a tm e n t p lants and waste processing)

90 to  93

* also includes all transport w ith  private vehicles

M o re  e x te n s iv e  ve rs io n s  o f th e s e  ta b le s  (s u b d iv id e d  fu r th e r  to  s u b s e c to r  leve l, w i th  

a d d it io n a l p a ra m e te rs , w i th  d a ta  fo r y e a r s  in -b e tw e e n  ...) and  o th e r  ta b le s  w i th  basic  

d a ta  a re  a v a ila b le  as Excel f i le s  a t  th e  M IRA w e b s ite  (w w w .e n v iro n m e n tf la n d e rs .b e ).

http://www.environmentflanders.be


Datasets in MIRA

In M IRA various datasets are reported and 
used in the different chapters. These data are 
related to the emissions and discharges o f 
d ifferent pollu tants in to  the air, w ater and 
soil, energy and w ater consum ption, land 
use, waste p roduction , etc., o f all relevant 
sectors, such as households, industry, energy, 
agricu ltu re  & fisheries, transport and trade & 
services, and to the concentrations o f 
d ifferent substances in air, w ater and soil.

The reported datasets are the final result o f 
the m aking o f inventories by various 
governm ent bodies. This data inventory is a 
com plex w ho le  and is composed o f the 
results of, among other things, in form ation 
gathering imposed by law  such as 
environm enta l (emissions) annual reports, 
co llec tive  emissions registration, 
measurements by pub lic  authorities such as 
the sam pling o f industria l waste water, 
sc ien tific  studies, surveys o f companies and 
private persons, statistical in form ation (e.g. 
tra ffic  and agricu lture  counts, figures on the 
use o f products w h ich  are taxing on the 
environm ent), emission models in 
com bina tion  w ith  in te rna tiona lly  accepted 
emission factors ...

The inventory is a lways as com plete and 
correct as possible an estimate o f the data at 
a given moment. This does not take away the 
fact that there are always uncertainties 
regarding the figures. However, it is currently 
im possible to  assign a concrete margin o f 
error to  the different data. O n ly  for 
greenhouse gas emissions, at the Belgian 
level, a determ ination o f the degree o f 
uncerta inty has been carried ou t and results 
in a margin o f error o f 7.5 %  fo r 2003 (and a 
s im ila r margin o f e rror fo r the other years).

Efforts are being made con tinua lly  by the 
d ifferent institu tions to  keep refin ing and 
op tim is ing  the data inventories and to 
com plete them w here necessary. A ll this is 
done using the latest and im proved sc ien tific  
insights, e.g. in order to  better map emission 
flow s and international agreements regarding 
emission factors. It is always carefu lly 
checked that the com plete tim e series is 
studied and included in a consistent way. 
A lso, a va luation is made based on 
provisional figures fo r the last year. A  
consequence o f this is that the collected 
datasets can d iffe r from  previously reported 
figures in M IRA and other reports.
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Abbreviations
ACEA: A s s o c ia tio n  des C o n s tru c te u rs  E u ro péen s  d ’A u to m o b ile s  

Aeq: a c id if ic a t io n  e q u iv a le n t

AMINABEL: G en era l E n v iro n m e n t and  N a tu re  P o lic y  d iv is io n

ANB: A gen cy  fo r  N a tu re  and  F o re s t

AOT4oppb: a c c u m u la te d  e x p o s u re  o v e r th re s h o ld  (40 ppb)

ATF: A c o u s tic s  and  T h e rm a l P hysics D e p a r tm e n t

B(a)P: b e n zo (a )p y re n e

BBI: B e lg ia n  B io tic  In d e x

Beam a: B e lg ian  A s s o c ia tio n  o f A sse t M a n a g e rs

BIAC: B russe ls  In te rn a t io n a l A irp o r t  C o m p a n y

B M I: B ody M ass In d e x

B M M : M a n a g e m e n t U n it  o f th e  M a th e m a tic  M o d e l o f th e  N o rth  Sea

BOD: b io c h e m ic a l o xyg e n  d e m a n d

BS: B e lg ian  O ff ic ia l Jo u rn a l

CDO: C e n tre  fo r  S u s ta in a b le  D e v e lo p m e n t

CFC: c h lo ro f lu o ro c a rb o n

CHP: c o m b in e d  h e a t and  p o w e r (c o g e n e ra tio n )

CHPC: c o m b in e d  h e a t and  p o w e r c e r t i f ic a te

CPTE: C o o rd in a tio n  o f  P ro d u c tio n  and  T ra n s p o r t o f  E le c tr ic  P o w e r (c o o p e ra tiv e )

COD: c h e m ic a l o xyg e n  d e m a n d

DAB: d ig ita l  a u d io  b ro a d c a s tin g

DALY: d is a b i l i t y  a d ju s te d  l ife  y e a r

DDE: d ic h lo ro d ip h e n y ld ic h lo ro e th y le n e

DDT: d ic h lo ro d ip h e n y lt r ic h lo ro e th a n e

DIV: V e h ic le  R e g is tra t io n  S erv ice

DSS: d e s c r ip t iv e  s o il s u rve y

DVB-T: d ig ita l  v id e o  b ro a d c a s tin g  -  te r re s t r ia l

EC: E u ro p e a n  C o m m iss io n

EEA: E u ro p e a n  E n v iro n m e n t A gen cy

Eeq: e u t ro p h ic a t io n  e q u iv a le n t

ESS: e x p lo ra to ry  s o il s u rve y

EU: E u ro p e a n  U n io n

EW I: E conom y, S cience and  In n o v a t io n  D e p a r tm e n t 

FM : fre q u e n c y  m o d u la t io n



FOD: F e dera l P u b lic  S erv ice

FOD Econom ie: F e dera l P u b lic  S erv ice  fo r  E co n o m y

FOD M V: F e dera l P u b lic  S erv ice  fo r  M o b i l i ty  and  T ra n s p o r t

GBO: a rea  w i th  o d o u r  n u isa n ce

GDEC: Gross D o m e s tic  E ne rgy  C o n s u m p tio n

GDP: Gross D o m e s tic  P ro d u c t

GEC: g re e n  e n e rg y  c e r t i f ic a te

GMO: g e n e t ic a lly  m o d if ie d  o rg a n is m

HCB: h e x a c h lo ro b e n z e n e

HF: h id d e n  f lo w s

HFC: h y d ro f lu o ro c a rb o n

ICES: In te rn a t io n a l C o u n c il fo r  th e  E x p lo ra t io n  o f th e  Sea

ILVO: R esearch In s t it u te  fo r  A g r ic u ltu re  and  F ish e ries

INBO: R esearch In s t it u te  fo r  N a tu re  and  F o re s t

INTEC: In fo rm a t io n  T e c h n o lo g y  D e p a rtm e n t

IPCC: In te rg o v e rn m e n ta l P ane l on  C lim a te  Change

IRCEL: B e lg ia n  In te r re g io n a l C e n tre  fo r  A ir  Q u a lity

IVON: In te g ra l C o n n e c tiv e  and  S u p p o r t in g  N e tw o rk

K .U .Leuven: C a th o lic  U n iv e rs ity  o f Leuven

K M I: N a tio n a l M e te o ro lo g ic a l In s t itu te

LNE: E n v iro n m e n t, N a tu re  and  E nergy D e p a r tm e n t

LTT: lo n g -te rm  ta rg e t

MAC: m a x im u m  a d m is s ib le  c o n c e n tra t io n

MAP: m a n u re  a c t io n  p lan

M IN A  plan: F le m ish  E n v iro n m e n ta l P o lic y  P lan

M IR A: F la n d e rs  E n v iro n m e n t R e p o rt

M O W : M o b il i ty  and  P u b lic  W o rks  D e p a rtm e n t

MTT: m e d iu m -te rm  ta rg e t

NARA: N a tu re  R e p o rt

NBB: N a tio n a l B a n k o f B e lg iu m

NEC: n a t io n a l e m is s io n  c e ilin g s

NET6oppb: n u m b e r o f exce e d a n ce s  o f th e  60 ppb  th re s h o ld  

NFA: n a tu ra lly  f lo o d a b le  a reas 

NGI: N a tio n a l G e o g ra p h ica l In s t itu te

NIRAS: B e lg ian  A g e n cy  fo r  R a d io a c tiv e  W a s te  and  E n riche d  F iss ile  M a te r ia ls  

NIS: N a tio n a l S ta t is t ic s  In s t itu te



NMBS: B e lg ian  N a tio n a l R a ilw a y  C om p any

NM VOC: n o n -m e th a n e  v o la t i le  o rg a n ic  c o m p o u n d s

NVBG: n a tu re  c o n n e c t in g  a rea

NVW G: c o n n e c te d  n a tu ra l a re a

O U e: E u ro p e a n  o d o u r  u n its

OVAM: P u b lic  W a s te  A gen cy  o f F la nde rs

PAH: p o ly a ro m a tic  h y d ro c a rb o n

PBV: P ro m o tio n  O ffic e  fo r  In la n d  N a v ig a tio n  in F la nde rs

PCB: p o ly c h lo r in a te d  b ip h e n y l

PFH: p e r f lu o r in a te d  h y d ro c a rb o n

PM : p a r t ic u la te  m a tte r

POCER: p e s tic id e  o c c u p a t io n a l and  e n v iro n m e n ta l r is k  in d ic a to r

PSML: P e rm a n e n t S erv ice  fo r  M e an  Sea Level

PV: p h o to v o lta ic

RFA: re c e n tly  f lo o d e d  a rea

Rl: Risk Ind ex

RLR: R evised Local R e fe rence

RSV: R e g io na l Land Use P lan fo r  F la n d e rs

RW O: Land Use, H o u s in g  and Im m o v a b le  H e rita g e  D e p a rtm e n t

R W ZI: w a s te  w a te r  t r e a tm e n t  p la n t

Seq: s p re a d  e q u iv a le n t

SERV: F la n d e rs  S ocia l and  E co n o m ic  C o u n c il

SLO: W rit te n  E n v iro n m e n ta l In v e s t ig a t io n

S R P :so il re m e d ia t io n  p ro je c t

SRW: so il re m e d ia t io n  w o rk s

STEG: s te a m  and  gas tu r b in e  o r  gas tu r b in e  w i th  c o m b in e d  cyc le  

SVR: R esearch D e p a r tm e n t o f th e  F le m ish  G o v e rn m e n t

TAW : T w e e d e  A lg e m e n e  W a te rp a s s in g  ( re fe re n c e  sea le ve l fo r  a l t i tu d e  m e a s u re m e n ts  

in  B e lg iu m )

Teq: to x ic i t y  e q u iv a le n t 

TOFP: tro p o s p h e r ic  o zo n e  fo rm in g  p o te n t ia l 

UA: U n iv e rs ity  o f A n tw e rp  

U G ent: U n iv e rs ity  o f G h e n t

UNSCEAR: U n ite d  N a tio n s  S c ie n tif ic  C o m m itte e  o n  th e  E ffe c ts  o f A to m ic  R a d ia tio n  

VEA: F le m ish  E nergy A gen cy  

VEN: F le m ish  E co lo g ica l N e tw o rk



VHBP: F le m ish  H u m a n  B io m o n ito r in g  P ro g ra m m e

VITO: F le m ish  In s t it u te  fo rT e c h n o lo g ic a l R esearch

Vlaco: F le m ish  C o m p o s t O rg a n is a t io n

V M M : F le m ish  E n v iro n m e n t A gency

VOC: v o la t i le  o rg a n ic  c o m p o u n d s

VRT: F le m ish  ra d io  and  te le v is io n  b ro a d c a s tin g  c o m p a n y

VUB: Free U n iv e rs ity  o f B russe ls

W FD : W a te r F ra m e w o rk  D ire c t iv e

W LH : H y d ra u lic  R esearch L a b o ra to ry  and  H y d ro lo g ic a l R esearch D iv is io n  

W M O : W o rld  M e te o ro lo g ic a l O rg a n is a t io n
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File on Flanders
Flanders, th e  h e a rt o f Europe

Bruges Antwerp

■  Ghent

g  P rovincia l capital 

T  F landers 

I I Brussels

I 1 W a llon ia

F la n d e rs  is o n e  o f th e  th re e

B e lg ia n  re g io n s  w i th  its  o w n

g o v e rn m e n t, p a r l ia m e n t and

a d m in is t ra t io n .  The o th e r  tw o

a re  th e  B ru sse ls -C a p ita l R egion

a nd  th e  W a llo o n  R egion.

C o m p rise d  o f th e  D u tc h -s p e a k in g

p a r t  o f th e  c o u n try ,  th e  F le m ish

R eg ion  has th e  la rg e s t

p o p u la t io n  o f th e  th re e  (58 %). As

a re s u lt  o f v a r io u s  s ta te  s t ru c tu re

i— . re fo rm s  o v e r th e  la s t 35 yea rs ,
I I Belgium , .

B e lg iu m  has been tra n s fo rm e d

in to  a fe d e ra l s ta te , g iv in g  th e  

re g io n s  m o re  and  m o re  re s p o n s ib ilit ie s .  A p a r t f ro m  th e  e n v ir o n m e n t (th e  s u b je c t o f 

th is  p o c k e t e d it io n ) ,  th e  F le m ish  g o v e rn m e n t is a lso  c o m p e te n t in  o th e r  m a tte rs , 

such  as th e  e c o n o m y , e m p lo y m e n t, e d u c a t io n  and  c u ltu re ,  a g r ic u ltu re ,  fo re ig n  tra d e , 

land  p la n n in g , u rb a n  d e v e lo p m e n t, h o u s in g , p u b lic  w o rk s  ...



Flanders Belgium EU-27

to ta l popu la tion  (1-1-2007) 6117 440 10584534 495 072 299

surface area 13 522 km2 30528 km2 4325900 km2

capital Brussels Brussels Brussels

highest po in t Voeren (288 m) Botrange (694 m) M ont Blanc (4 808 m)

popu la tion  density 452 inha b itan ts /km 2 347 inha b itan ts /km 2 113 inha b itan ts /km 2

popu la tion  grow th  (1997-2007) 3-7 % 4.1% 1.9 %

share o f popula tion aged 65 or 
over in 2006

17.8% 17.2 % 16.5 % (EU-25, 2004)

share o f popula tion aged 15 or 
under in 2006

16.4 % 17.1% 16.4 % (EU-25, 2004)

gross dom estic product (GDP) 
(2005)

170.3 b illion  euros 298.0 b illion  euros 10938 b illion  euros

GDP per inh a b ita n t (2005) 26 483 euros 26 748 euros 21544 euros

average annual real grow th  GDP 
during 1997-2006

2.3% 2.3 % 2.4% (EU-25)

em ploym ent rate (a) (2006) 65.0 % 61.0% 64.4 %

unem ploym ent rate (b) (2006) 5.0 % 8.3 % 8.3 %

num ber o f tra ff ic  deaths per 
100 000 inhab itan ts  (2005)

9-4 10.4 9-3

life  expectancy (at b irth ) (2005)

men 77.6 year (2004) 75.8 year 73.6 year

women 82.9 year (2004) 81.9 year 80.2 year

share o f e lec tric ity  from  CHP 
(%) (2006)

14 8.4 (2004) 10.2 (EU-25, 2004)

share o f e lec tric ity  from 
renewable sources (%) (2006)

2.4 2.1(2004) 15.3 (2004)

(a) num ber of em ployed in % of th e  popula tion  a t  a  w orking  age (15-64 years)
(b) num ber of unem ployed in %  of th e  popula tion  a t a  w orking  age (15-64 years)

Source: APS, E u rostat Year b ook 2006-200 7, FOD Economie (Statistics Division), EEA, FGOV

M
IRA-T2007 
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MIRA reports in 2007
B esides th is  MIRA-T 2007 In d ic a to r  R epo rt, th e  F le m ish  E n v iro n m e n t A gen cy  has a lso  p u b lis h e d  tw o  

o th e r  e n v iro n m e n ta l re p o rts .

MIRA-T 2007 Focus Report 
(only in Dutch)
A c r itic a l ana lysis o f 11 to p ica l e n v iro n m e n ta l issues 
in w h ich  th e re  is po licy  a n d /o r social in te res t.

MIRA-PE 2007 Policy Evaluation Report 
(available in English)
An o ve rv iew  and ana lysis o f th e  en v iro n m e n ta l 
po licy  eva lu a tion  research pub lished since 2005 and 

the  m easure in w h ich  po licy  e va lu a tion  is 
em bedded in the  fu n c tio n in g  o f the  en v iro n m e n ta l 

a u th o r it ie s .

MIRA-T
Focusrapport

m
*  i 7  V

i y *

MIRA-PE
Policy eva lua tion  repo rt

f  I * ? S  a J ñ k j t "  \

To order? Flem ish E nv iron m en t Agency In fo rm a tio n  Desk: te l. 053 726 445 - fax  053 711078 - 

e-mail ¡nfo@ vm m .be

Price o f MIRA-T 2007 Focus Report: 10 euros

M ore inform ation on environm ental reporting in Flanders and the MIRA publications at 
w w w .environm entflanders.be.

mailto:nfo@vmm.be
http://www.environmentflanders.be


About the Flemish Environment Agency
The Flem ish E n v iro n m en t Agency (V M M ) c o n tr ib u te s  to  th e  re a lis a t io n  o f th e  ta rg e ts  

o f  th e  e n v iro n m e n ta l p o lic y  by  p re v e n t in g , re d u c in g  and  re v e rs in g  h a rm fu l e ffe c ts  in 

w a te r  s ys te m s  and th e  a tm o s p h e re . M o re o v e r, i t  re p o r ts  on  th e  s ta te  o f th e  

e n v ir o n m e n t  and  c o n tr ib u te s  to  th e  re a lis a t io n  o f th e  in te g ra l w a te r  p o lic y . M o re  

in fo rm a t io n  a t  w w w .v m m .b e .

The ta s k  o f th e  Flanders E n v iro n m en t R ep o rt (M IRA), d e te rm in e d  by d e c re e 1, is 

th re e fo ld :

• a d e s c r ip t io n , a n a ly s is  and  e v a lu a t io n  o f th e  c u r re n t  s ta te  o f th e  e n v iro n m e n t;

• an e v a lu a t io n  o f  th e  e n v iro n m e n ta l p o lic y  c o n d u c te d  to  d a te ;

• a d e s c r ip t io n  o f e x p e c te d  e n v iro n m e n ta l d e v e lo p m e n ts  in case o f u n ch a n g e d  p o lic y  

as w e ll as in case o f a ch a n g e  in p o lic y  a c c o rd in g  to  a n u m b e r o f  s ce n a rio s  th a t  a re  

th o u g h t  re le v a n t.

F u r th e rm o re , th e  re p o r t  m u s t be w e ll p u b lic is e d . M IR A p ro v id e s  th e  s c ie n t if ic  

fo u n d a t io n  fo r  e n v iro n m e n ta l p o lic y  p la n n in g  in F la nde rs . The s tu d y  o f  th e  s itu a t io n  

is re f le c te d  in  th e  a n n u a l MIRA-T re p o rts , in  w h ic h  p o lic y  m a ke rs  and  c it iz e n s  f in d  

a n s w e rs  to  q u e s tio n s  re g a rd in g  th e  s ta te  o f  th e  e n v iro n m e n t,  w h a t  th e  u n d e r ly in g  

causes a re  and  h o w  th e  e n v iro n m e n ta l s i tu a t io n  can  be im p ro v e d . The f i r s t  s c e n a rio  

re p o rt ,  MIRA-S 2000, w a s  p u b lis h e d  in 2000; th e  n e x t e d it io n  is p la n n e d  fo r  2009. The 

f i r s t  p o lic y  e v a lu a t io n  re p o r t  (MIRA-PE) a p p e a re d  in June 2003, th e  th ir d  e d it io n  in th e  

a u tu m n  o f 2007.

1 DA8M, Decree con ta in ing  general p rovis ions regard ing environ m enta! po licy  o f 5 A p ril 1995, published  
in the Belgian O ffic ia l Journal o f 3 June 1995

http://www.vmm.be
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