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Ecosystem	  services	  and	  water	  security	  



Bad management, bad water quality: the city of NY 
had to spend US$6-8Billions + $300M/y to build and to 
maintain new water treatment plants 
 
A high price to pay for whom a short time ago needed 
to pay NOTHING for that 
 
New project: land rebuy, vegetation recovery and other 
actions: US$1Billion 
 
Catskill Mountains, NY 

Ø Sewage treatment using wetlands 

Ø Natural water filtering (molluscs and other aquatic organisms) 

Ø Prevention and/or alleviation of floodings (riparian forests) 

Ø Regulation of the hydrological cycle (inland and coastal wetlands) 
 
Ø Water purification 

Water	  ecosystem	  services	  



Rugendas,	  “Desmanche	  de	  uma	  floresta”,	  c.1820-‐1825.	  

Major	   Archer	   (Manuel	   Gomes	   Archer,	   1821-‐1905)	   –	   together	   with	   only	   6	   black	   slaves	   (Eleutério,	  
ConstanHno,	  Manuel,	  Mateus,	  Leopoldo	  e	  Maria)	  and	  a	  slave-‐master	  –	  planted	  from	  1861	  to	  1872,	  
more	  than	  70	  thousand	  trees	  in	  the	  mountains	  that	  surrounded	  the	  city	  of	  Rio	  de	  Janeiro.	  
	  
The	  city	  was	  suffering	   from	   lack	  of	  water	  because	  many	  streams	  and	  rivers	  have	  dried	  out	  due	  to	  
deforestaHon	  for	  coffee	  plantaHons.	  

Water	  ecosystem	  services	  



Ecosystem	  services	  under	  pressure	  

p 	  Rapid	  changes	  and	  new	  demands	  from	  1960-‐2000:	  	  
n  World	  populaHon	  doubled	  (3	  to	  6	  billion	  people)	  
n  Global	  economy	  increased	  sixfold	  

p 	  To	  aWend	  this	  demand	  for	  ecosystem	  services:	  
n  Food	  producHon	  increased	  2	  ½	  Hmes	  
n  Water	  use	  doubled	  
n  Use	  of	  wood	  for	  pulp	  and	  paper	  producHon	  tripled	  
n  GeneraHon	  of	  hydroelectrical	  energy	  doubled	  
n  …	  



Pressures:	  
Ø  PopulaMon	  growth	  
Ø  Increased	  consumpMon	  
Ø MulMple	  uses	  
Ø  PolluMon	  





Brasil:	  5.660	  km3	  

(12%	  world)	  

Availability	  of	  surface	  waters	  in	  Brazil	  
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Water	  scarcity	  is	  not	  only	  due	  
to	  lack	  of	  water...	  



Razão	  entre	  a	  vazão	  de	  reMrada	  para	  usos	  consunMvos	  e	  a	  
disponibilidade	  hídrica	  

Water	  availability	  in	  Brazil	  



Hydrologic	  stress	  in	  Brazil	  



As	  a	  result,	  impacts	  in	  human	  health	  (specially	  the	  poor)…	  
	  
"   DegradaHon	   and	   loss	   have	   reduced	   the	   capacity	   of	   wetlands	   to	  

provide	  sufficient	  amounts	  and	  quality	  of	  water	  
	  

"   Some	  waterborne	  pollutants	  (chemical	  and	  microbiological)	  have	  
a	   major	   effect	   on	   human	   health;	   some	   chemical	   pollutants	  
accumulate	   in	   the	   food	   chain	   to	   the	   point	   where	   they	   harm	  
people	  

	  

"   Physical	   changes	   in	   aquaHc	   ecosystems	   (river	   damming,	  
diversions)	  may	  change	  vector/reservoir	  distribuHons	  

	  

" Increase	   in	   waterborne	   diseases	   (cholera,	   hepaHHs,	  
schistosomiasis...)	  



Endocrine	  disruptors	  
	  
n  Sources:	  PesHcides,	  Phtalates	  that	  leach	  from	  plasHc	  products,	  Bisphenol	  

A…	  ???	  

n  Sources	  from	  the	  health	  sector:	  birth	  control	  pills,	  anHdepressants…	  ???	  

n  Effects	  in	  the	  environment:	  	  
	  FeminizaHon	  of	  populaHons	  of	  fish	  and	  amphibians	  
	  In	  birds,	  caused	  eggshells	  to	  be	  so	  thin	  chicks	  could	  not	  survive	  	  
	  BioaccumulaHon	  through	  the	  food	  chain	  

…and	   the	  other	  way	  around:	   impacts	  OF	   the	  health	   sector	  on	   the	  
biodiversity	  



The	   use	   of	   anHbioHcs	   in	   hospitals	   and	  
food	   producHon	   (poultry,	   pigs,	   fish)	  may	  
generate	   AnMbioMc	   Resistance	   Genes	  
(ARG)	  which	  may	  confer	  a	  bacteria	  to	  be	  	  
considered	  MulMresistant.	  	  
	  
These	   ARG	   may	   pass	   to	   other	   bacteria	  
(some	   potenHally	   pathogenic)	   and	   reach	  
other	   organisms	   and	   environments	   (ex.	  
irrigaHon	  using	  contaminated	  waters	  may	  
d i s s em ina t e	   ARGs	   t o	   s o i l s	   a nd	  
underground	  waters).	   _________Resistance_________ 
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Antibiotics 

…and	  more	  impacts	  OF	  the	  health	  sector	  on	  the	  biodiversity	  



Water	  management:	  internaMonal	  conflicts	  	  



Water	  management:	  internaMonal	  conflicts/groundwaters	  	  



Conflicts:	  mulMple	  uses	  of	  water	  



Brazil:	  public	  parMcipaMon	  in	  water	  management	  
Ø  Water	  commiWees	  
	  
Challenges:	  
Ø  Increase	  parHcipaHon	  
Ø  Communicate	  results	  
Ø  Include	  public	  in	  decision-‐making,	  prevenHon	  and	  restoraHon	  acHons	  
	  
Strategies:	  
Ø  ScienHfic	  &	  Environmental	  EducaHon	  program	  
Ø  NegoHaHon	  with	  other	  stakeholders	  
Ø  Empower	  communiHes	  





Mapas	  da	  
qualidade	  das	  
águas	  dos	  rios	  
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Example	  of	  network	  
	  
+600	  volunteers	  in	  32	  municipaliHes	  in	  PR	  State	  à	  +10,000	  persons	  involved	  
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Managing	  ecosystems	  from	  inside-‐out	  



Some key-questions 
 
Ø  If biodiversity is so important, why is it still being lost? 
 
n  Historically, many costs on biodiversity change and loss were not 
considered in decision-making. 
 
n  Sometimes, responses are too slow to biodiveristy loss be accounted 
for as the cause. 
 
n  Since ecosystem services are dificult to value properly, most decisions 
are still being made without the detailed information on total costs, risks 
and benefits. 



Searching	  the	  244	  pages	  of	  the	  document,	  the	  word	  Biodiversity	  appears	  only	  
ONCE	  (pg	  145)	  in	  the	  sentence	  “No	  current	  biodiversity	  monitoring	  undertaken”...	  



Ø 	  We	  should	  consider	  the	  loss	  of	  biodiversity	  in	  the	  calculaMon	  of	  a	  
naMon’s	  “development”	  

Biodiversity	  loss	  is	  not	  reflected	  in	  countries’	  Gross	  NaHonal	  Products...	  quite	  the	  
contrary,	  selling	  nature	  increases	  GNPs...	  
	  
Ecosystem	  Services,	  Biodiversity	  conservaHon,	  Human	  Health	  (among	  other	  
indicators)	  should	  be	  incorporated	  in	  new	  definiHons	  of	  “growth”	  and	  
“development”	  of	  a	  naHon	  

Challenges	  and	  opportuniMes	  



Ø  Consider	  ecosystem	  services	  and	  water	  security	  early	  in	  
economic	  development	  acMviMes	  

Ø Undertake	  acMviMes	  directed	  to	  enhancing	  ecosystem	  services	  
and	  water	  security	  

Ø  Build	  management	  plans	  with	  mulM-‐stakeholders	  
Ø  AdapMve	  management	  to	  accommodate	  changing	  

management	  goals	  
Ø Undertake	  appropriate	  ecosystem	  monitoring	  acMviMes	  
Ø  Rehabilitate	  degraded	  ecosystems	  
Ø  Increase	  public	  awareness	  about	  ecosystem	  services	  and	  

water	  security	  

Challenges	  and	  opportuniMes	  



Even	  considering	  this	  to	  be	  an	  important	  approach,	  biodiversity	  
should	  not	  be	  seen	  exclusively	  on	  the	  basis	  of	  its	  “services”.	  
	  
Biodiversity	  should	  be	  preserved	  independently	  of	  its	  “use”	  to	  
humans.	  
	  
In	  this	  concept,	  the	  “value”	  of	  the	  biodiversity	  does	  not	  have	  –	  or	  
should	  not	  have	  –	  pracHcal	  importance.	  
	  
ProtecHng	  the	  environment	  and	  the	  species	  that	  live	  in	  this	  planet	  
should	  be	  an	  ethical	  principle	  of	  the	  only	  species	  that	  possess	  the	  
moral	  capacity	  of	  thinking	  and	  deciding	  it:	  humans.	  

Final	  remarks	  



Daniel	  Buss	  –	  dbuss@ioc.fiocruz.br	  


